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Abstract 


The Route 53 Corridor Study in Norwell is one in a series of studies supported by 
the Boston Region Metropolitan Planning Organization that address safety, 
mobility, and access on the Boston region's roadways. This report identifies 
specific transportation issues and concerns in the Route 53 corridor in Norwell, 
Massachusetts; presents an in-depth analysis of multiple transportation-related 
factors, such as accommodations for people who walk and bike and safe access 
to adjacent businesses; proposes short- and long-term improvements to address 
the problems; and provides a vision for the corridor’s long-term development. 


Page 4 of 77 


Route 53 Corridor Study in Norwell June 2021 


TABLE OF CONTENTS PAGE 
FXG CUCIVE SUIT AN Yo viio iors sid wise trai se hiss c sraiere seinen view ee one Gi vouu oud eaeooees 10 
Chanter 1—INtloGuCtONnt scss.scndcsncessnsttancaciieeseoevacwlese cae suesdancaeiieesieeedecnles 12 
VA: *<Stuayi(BaGkGrOunG: ncocccesrseseareoeccastesus sabeeneeusseak aos nee cameeenss tases nese 12 

V2. JOUUOY ODICCUIVES .nccvctuns diuiaw in ceeaiieieecscicesess bineanencueeneseisonseieess 12 

Tes “=SElECION PROCCOUIC sid caecacneste seca eonGieedadGacswievsedes be sieseoneerseedusess 13 

1.4 Study Area and Data Collection ........ 0... ccc cece cece cece cece en ceeceececescees 14 

1.5 Study Advisory Committee MeetingS............. cece cece ec ce ccc eececeeeeceeeecs 14 
Chapter 2—Existing Conditions and ISSUES .............ccccecceccecccceccecccceccescecs 16 
21 COMO OVENWIEW sui: 00s5c Sachans peep dinesbaseasgieeiesiuebaes ponseiauseaseusgents 16 

22. COMGOrUSer Survey .cexeoeechcecestsvecutinssuceus sence dh ctiws tase eaaeseuenieeee 17 
2.2.1 Survey Questions and ANSWETIS ..........ccceccececcccececcececeecncees 17 

2.2.2 Summary of Survey ReSultS ............ cece cee cecceccececcescecascess 18 

ZO SOUS ANG AC ONCCIINS wicesiereind cede iei nc resenlecatadicae wad cence oct necend tea 19 
Chapter 3—Roadway Operations AnalySis ............cececcccccccccccccccccccceccsceces 22 
Sc Wally TranmiG: VOWMes ..<scsscseivasiwieccncs tadeadveeseusa saiuenorawecncetadescees 22 

3.2 Intersection Turning Movement COunts.............cceceececeecececcecsceececees 23 

3.2 Pedestrian and Bicycle VOIUMES ............ ccc cece ccc cecececcecececcescececees 25 

3.0 MIGCAVY VENICIE V OIUMES ciisdiscavevetwecetcewewetessaduedineawaseteendtecseseteees 25 

3.4 Intersection Capacity AnalySeS ........... cece cece cece cece cnccececescecsceecseess 26 

30 <OAdWay AVE SDCCOS. 1. cscdiadscietsnuie dances dneteshaudiad pateaeanesdandes dene 28 

3.6 Existing Roadway Layouts and Potential Reconfigurations ................... 29 
Route 53 from Pond Street to High Street............. cece cece eee e eee 29 

Route 53 between High Street and Oak Street ............... cee eee 30 

Route 53 between Oak Street and Jacobs Trails..................64. 30 

Route 53 between Jacobs Trail and Assinippi Avenue .............. 31 

Chapter 4—Crash Data AnalySIs..............ccccccccccccccccccccccccccccccececcccesccceces 34 
4.1 “<COMmMldOr Clash SlAUuSUCS c.ctinsuses lice weeeces eat aun eee resse nea eke eee teesateeres 34 

4.2 Corridor and Intersection Crash RateS............cc cece ec ee cee ceceeceeeeceecenes 34 

4:5- “COUISIONTDIAGI AMS -csencu.cue to csawineudeesamscuearenaauetiatawin sxeeeeamwenenseeke 36 
Route 53 at Pond Street and Main Street (Appendix K-1)........... 36 


Page 5 of 77 


Route 53 Corridor Study in Norwell June 2021 


Route 53 between Pond Street and High Street (Appendix K-2) ...36 


Route 53 at High Street and Grove Street (Appendix K-3).......... 3/7 
Route 53 between High Street and Oak Street (Appendix K-4)..... 3/7 
Route 53 between Oak Street and Hall Drive (Appendix K-5) ...... 38 
Route 53 between Hall Drive and Jacobs Trail (Appendices K-6 and 
Ke ) Sintec tan tued oiubasedoute cud ima wenoncsehs poy anaarusadaciswentuess 38 
Route 53 at Jacobs Trail and Stop & Shop Driveway (Appendix K-8) 
seiesctSaaneiaHesE ea GO Mio sare nctet tien aetna aad ve aaa eral MURR Reais 39 
Route 53 between Jacobs Trail and Assinippi Avenue (Appendix K- 
Oc sreteriert al aitteeees eae terse ee ube ioe etier Ue eo Se ee eC 39 
Chapter 5—Proposed IMprovementS ............ccceccccccccccccccccecccceseccecescececes 42 
5.1 Corridor Improvement Objectives and Design Strategies ................eeee- 42 
5.2 Route 53 from Pond Street to High Street.......... cece cece eee cece cece eens 43 
5:2:1. “ISSUES ANG: CONGEINS 21x. cunanvaewSeednewse ie diduaeweee ieee veeseantases 43 
5.2.2 Proposed Short-Term Improvement ............cccecececcccececececes 44 
5.2.3 Proposed Long-Term Improvements.............cccececececcecececeees 45 
Route 53 between Pond Street and High Street (Figures 12 and 13) 
Someta he seecien Goode ances tateta ee eae atee ee na seasons oae two eaneaeseneeneatiee 45 
Route 53 at Pond Street and Main Street (Figure 12)................ 45 
Route 53 at the Queen Anne Plaza Driveway (Figure 12)........... 46 
Route 53 at High Street and Grove Street (Figure 13)............... 46 
5.3 Route 53 between High Street and Oak Street ........... cece cece cece eee e ees 47 
D:9-1. ‘ISSUECS ANG: COMCEKIAS ccacicnecasediche snus wialnas tanbenesk evesacecnse sees: 47 
5.3.2 Proposed Short-Term Improvement ............c.cecececcccececececes 47 
5.3.3 Proposed Long-Term Improvements.............cccececececcecececeees 48 
Route 53 between High Street and Oak Street ................ eee eee 48 
ROUTE 53 al Oak: SIrGel vin xc sosdvcdansdvidccstdagedus iiwadireeeeeeeds 48 
5.4 Route 53 between Oak Street and Hall Drive ........ eee cece eee cee e ees 48 
OA4.1. ISSUGS ANd CONCEINS: sic cineetueetr canine drorsaveractoauenuoss eemeeeness 49 
5.4.2 Proposed Short-Term Improvement ............cccecececcccececececes 49 
9.4.3. Proposed Long-Term Improvements.............cccececececcecececeees 50 
5.0 Route 53 between Hall Drive and Jacobs Trail ............ cece eee e eee eee ees 50 
D0.) ISSUES ANd CONCEMS 2cccesnceutinctieecciiue a ieee sacsaeeseneewes ke 50 


Page 6 of 77 


Route 53 Corridor Study in Norwell June 2021 


5.5.2 Proposed Short-Term Improvements ..............ceceececeececcceces 51 
5.0.3 Proposed Long-Term Improvements.............cccececececcecececeees 51 
5.6 Route 53 between Jacobs Trail and Assinippi AVenue ..............ceceeeeees 52 
O:0:1. ASSUGS anGiC ONCCMNS 2 iinen sw acedcchaewetastetecke erick mndeecatout 52 
5.6.2 Proposed Short-Term Improvements ..............ceccececeecececceces 52 
5.6.3 Proposed Long-Term Improvements.............cccececececcecececeees 53 
Route 53 between Jacobs Trail and Assinippi Avenue .............. 53 
Route 53 at Jacobs Trail and Stop & Shop Driveway ................ 53 
Route 53 at ASSINIDPI AVENUC......... cece cece cece cece cncecncscececeess 54 
5./ Overview of Proposed Long-Term Improvements Under Projected 2030 
‘TRamic CONGIIONS -Gusatetcciuchaun Goober usenet ees tussaehaeadteeumeeuseuseente 54 
Chapter 6—Summary and Recommendations ..............cccecccccccccceccsceccescecs 56 
FIGURES 

PIQUE. 1 SIUGY Areal MAD: csscisevesGes aiwacaetaciicetediae tee sucet oiwenesteesunniwoieeste sacs 59 
Figure 2 Survey Questions and RESPONCING SCOPES ........cceccecccccccccceccccccceccecs 60 
Figure 3 Estimated 2020 Daily Traffic VOIUMES .......... ccc cecccccccncccccccescccesceccecs 61 

Figure 4 Estimated 2020 Weekday AM/PM Peak-Hour Traffic and Pedestrian Volumes 
Bata siaaigite-dasgana s ayentaree ule mania eauias@ecum ara ewe cane vindnodanse asa aesaoneuesaemacwue 62 
Figure 5 2020 Weekday AM/PM Peak Hour Intersection Capacity Analyses........... 63 
Figure 6 Speed Regulations and Estimated 85th Percentile Speeds...........cececcees 64 
Figure 7 Existing Roadway Cross Section and Potential Reconfigurations: ............ 65 
Figure 8 Existing Roadway Cross Section and Potential Reconfigurations: ............ 66 
Figure 9-1 Existing Roadway Cross Section and Potential Reconfigurations:.......... 67 
Figure 9-2 Existing Roadway Cross Section and Potential Reconfigurations:.......... 68 
Figure 10 Existing Roadway Cross Section and Potential Reconfigurations:........... 69 
Figure 11 Proposed Restriping Conceptual Plan:.........cccecccccccccccccccccccccescscecs 70 
Figure 12 Proposed Long-Term Improvements Conceptual Plan: ..........ececcesescecs 71 
Figure 13 Proposed Long-Term Improvements Conceptual Plan: ..........ecescesescecs 72 
Figure 14 Proposed Long-Term Improvements Conceptual Plan: .........cececceseccecs 73 
Figure 15 Proposed Short- and Long-Term Improvements Conceptual Plan:.......... 74 
Figure 16 Proposed Long-Term Improvements Conceptual Plan: ..........eccccesescecs 75 
Figure 17 Proposed Long-Term Improvements Conceptual Plan: ..........eceecesescecs 76 


Page 7 of 77 


Route 53 Corridor Study in Norwell June 2021 


Figure 18 2030 Weekday AM/PM Peak Hour Intersection Capacity Analyses with 
Proposed LONG-Term IMProveMents........sccccccecescccccccececcccccscecess 77 


APPENDICES 


Appendix A: Study Advisory Members 

Appendix B: Summary of Survey Results by Questions and Answers 

Appendix C: Summary of Survey Comments by Locations and Issues 

Appendix D: Automatic Traffic Recorder Counts—October 6-11, 2020 

Appendix E: Turning Movement Counts—October 8 and 10, 2020 

Appendix F: Turning Movement Counts—Route 53 at Pond Street in Norwell, 
September 26, 2019 

Appendix G: Intersection Capacity Analyses Weekday AM Peak Hour—Estimated 
Base Year (2020) Scenarios 

Appendix H: Intersection Capacity Analyses Weekday PM Peak Hour—Estimated 
Base Year (2020) Scenarios 

Appendix I: Corridor Crash Rate Worksheets 

Appendix J: Intersection Crash Rate Worksheets 

Appendix K: Collision Diagrams and Crash Look-Up Tables—Nine Contiguous 
segments in the Study Corridor 

Appendix L: Intersection Capacity Analyses Weekday AM/PM Peak Hour—Signal 
Retiming Scenarios (2020 Estimated Volumes) 

Appendix M: Intersection Capacity Analyses Weekday AM/PM Peak Hour—Proposed 
Long-Term Improvements under 2030 Traffic Conditions 

Appendix N: MassDOT Project Development Process 


Page 8 of 77 


Route 53 Corridor Study in Norwell June 2021 


Page 9 of 77 


Route 53 Corridor Study in Norwell June 2021 


Executive Summary 


Each year, the Boston Region Metropolitan Planning Organization (MPO) 
conducts outreach to local agencies, municipalities, the public, and other 
stakeholders during the development of the Unified Planning Work Program, a 
program of studies and research projects that provide transportation planning 
and technical assistance to municipalities and agencies in the Boston region. The 
purpose of this outreach is to gather information about specific transportation 
problems in the region so that studies may be conducted to analyze these 
issues, and projects may be developed to address these issues to improve the 
operation of the transportation system as a whole. 


The MPO’s series of Subregional Priority Roadways studies grew out of this 
information-gathering process. These studies identify safety, mobility, access, 
and other transportation-related concerns on specific roadways identified as 
requiring improvements by subregional planning groups. The studies evaluate 
potential multimodal solutions to the problems and then make recommendations 
for agencies and municipalities to implement. Each year, the Boston Region 
MPO chooses an arterial or collector roadway for staff to analyze, which results 
in recommendations for short- and long-term improvements for that roadway 
area. 


Selecting a study area in the Boston region is a thorough and exacting process, 
based on many factors. In any large metropolitan region, there are many 
roadways that need improvement, so it can be a challenge to single out just one. 
However, because the MPO’s Subregional Priority Roadways program is 
ongoing, MPO staff can address each problem area methodically, according to 
priority and regional needs. 


This report focuses on Route 53 in Norwell, Massachusetts. It contains a review 
of existing conditions, various safety and operations analyses, and proposed 
short- and long-term improvements to address the problems in the study corridor. 


Key issues and concerns identified for the corridor include the following: 


e High corridor crash rate 

e High vehicle travel speeds 

e Recurrent traffic congestions 

e Unsafe or insufficient access to adjacent developments 
e Access management issues 

e Insufficient accommodation for people who walk 

e Lack of accommodation for people who bike 
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The recommended short-term improvements could enhance safety for all users 
and improve traffic operations in the study area. With a high benefit-to-cost ratio, 
these short-term improvements should be considered and implemented as soon 
as resources are available. Three projects were identified and recommended for 
implementation in the short term: 


e Review and retime the traffic signals at the three signalized intersections 
in the corridor. 
e Restripe the Route 53 section between Pond Street and High Street. 


e Reconstruct the roadways adjacent to the Norwell Public Safety 
Headquarters and install a traffic control system on Route 53 for 
emergency vehicle operations. 


Significantly improving the safety, mobility, and access for all users of the 
roadway would require a series of long-term improvements. These are the major 
long-term improvements proposed for the corridor and the expected benefits: 


e Improve accommodation and safety for people who walk and bike. 


e Improve mobility and safety for people to access adjacent businesses, 
offices, and residences. 


e Sustain appropriate travel speeds and increase safety for all users in the 
corridor. 


e Maintain efficient traffic operations on Route 53. 

e Support and enhance economic activities. 

e Enhance livability for neighborhoods and the subregion. 
This report provides a detailed review and recommendations for improvements 
that address the transportation issues in the Route 53 corridor in Norwell. By 
addressing these problems systematically through the Subregional Priority 
Roadways program, the resulting improvements will help to enhance quality of 


life, support economic development, and improve air quality throughout the 
region. 
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Chapter 1—Introduction 


1.1 


1.2 


STUDY BACKGROUND 


During development of the Unified Planning Work Program (UPWP) and the 
Long-Range Transportation Plan (LRTP), the Boston Region Metropolitan 
Planning Organization (MPO) gathers feedback from the public, municipalities, 
the Metropolitan Area Planning Council's (MAPC) subregional groups, and the 
Massachusetts Department of Transportation (MassDOT) to identify 
transportation problems in the region. These problems generally involve 
accommodations for people who walk and bike, freight movement, traffic 
bottlenecks, safety of roadway users, and safe or convenient access for abutters 
along roadway corridors—problems that can adversely affect the region's quality 
of life, economic development, and air quality. 


Each year, the MPO conducts a study, Addressing Safety, Mobility, and Access 
on Subregional Priority Roadways, to identify roadway segments in the Boston 
region that are of concern to stakeholders, but that have not been cited in the 
regional needs assessment conducted for the LRTP.' The Subregional Priority 
Roadways studies focus on arterial or collector roadways and result in 
recommendations for short- and long-term improvements. Funding for the Route 
53 Corridor Study in Norwell was documented in the federal fiscal year (FFY) 
2020 UPWP, and a work program outlining the study was approved by the MPO 
board on October 1, 2019.2 


STUDY OBJECTIVES 


The Route 53 Corridor Study in Norwell focused on safety, mobility and access, 
and specific concerns related to bicycle and pedestrian transportation, multiuse 
trail feasibility, and other subjects raised by stakeholders. The objectives of the 
study were to 


e identify safety, mobility, access, and other transportation-related problems 
in the study corridor; and 


e develop and evaluate potential multimodal solutions to the problems, 
including those addressing the pedestrian, bicycle, truck, and transit 
modes. 


' Roadways prioritized for improvement through this needs assessment are addressed through 
another annual work program, Addressing Priority Corridors from the Long-Range 
Transportation Plan Needs Assessment. 

2 The FFY 2020 UPWP was endorsed by the MPO on June 18, 2019, and was approved by 
the MPO’s federal partners and took effect on October 1, 2019. 
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1.3 


SELECTION PROCEDURE 


The MPO selected Route 53 in Norwell by assessing 22 roadway corridors in the 
Boston region that were identified as potential candidates for study by various 
sources, including 1) suggestions heard during outreach for the FFY 2020 
UPWP; 2) concerns documented in meeting records from the UPWP outreach 
process for the past five years; and 3) data from the MPO’s Congestion 
Management Process. MPO staff assembled detailed data about these roadways 
and evaluated them according to the following selection criteria: 


e Safety Conditions: The roadway has a high crash rate for its functional 
class, or there have been a significant number of collisions (two or more 
per mile) involving people who walk or bike. 


e Multimodal Significance: The roadway supports transit, bicycle, or 
walking activity, or accommodates large numbers of heavy vehicles 
(trucks and buses). 


e Subregional Priority: The roadway carries a significant proportion of 
subregional vehicle, bicycle, or pedestrian traffic and is essential for the 
subregions economic, cultural, or recreational development. 


e Implementation Potential: Roadway improvements are proposed or 
endorsed by the agency or agencies that administer the roadway and 
other stakeholders voiced strong support for the improvements. 


e Regional Equity: The roadway is situated in a subregion that has not 
been selected for the Subregional Priority Roadways study in the past two 
years.° 


The selected Route 53 corridor contains mainly commercial developments, 
including large scale shopping plazas and street-front retailers, and some 
multiunit residents and single-family houses. All the segments in the corridor are 
classified as urban minor arterial. The roadway carries regional and local traffic, 
with a crash rate higher than the state average for urban minor arterials. It lacks 
accommodation for people who bike and has insufficient accommodation for 
people who walk with many sidewalk gaps. 


The Town of Norwell is currently planning to enhance the vibrancy, safety, and 
livability of the Route 53 corridor through land use changes and roadway 
improvements. This study supports the Town's goals by analyzing existing 
transportation conditions and identifying potential improvements to make the 


3 Details of the criteria and rating system may be found in the Central Transportation Planning 
Staff's technical memorandum, “Selection of FFY 2020 Subregional Priority Roadway Study 
Location,” dated November 7, 2019. 
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1.4 


1.5 


corridor safer and enhance mobility. The study was strongly endorsed by all 
stakeholders, including the Town of Norwell, MAPC, and MassDOT. 


STUDY AREA AND DATA COLLECTION 


The study corridor is approximately 2.2 miles long from Route 228 (Main Street in 
Hingham and Pond Street in Norwell) to Assinippi Avenue in Norwell. The study 
area covers Route 53 (Washington Street) and its adjacent areas and connected 
roadways. Major cross streets in the corridor include Main Street (Hingham), 
Pond Street, High Street, Grove Street, Oak Street, Hall Drive, Brantwood Road, 
Jacobs Trail, and Assinippi Avenue. Figure 1 shows the study corridor, adjacent 
roadways, and major developments in the study area. 


At the request of MPO staff, MassDOT collected daily traffic volumes and 
intersection turning movement counts (including pedestrian and bicycle 
movements and the percentage of heavy vehicles) for this study. The data 
collection was delayed due to the COVID-19 pandemic. In September 2020, 
MassDOT resumed the traffic count programs and collected the data for this 
study in October. 


MPO staff also collected a series of data from the Town of Norwell, including land 
use and zoning information, traffic studies from recent proposed developments in 
the corridor, and the police crash reports for a five-year period from 2015 to 
2019. 


During the study, MPO staff developed a survey to gather feedback from the 
public on perceived problems with Route 53 in Norwell and to seek improvement 
ideas. 


STUDY ADVISORY COMMITTEE MEETINGS 


During the course of the study, MPO staff worked closely with an advisory 
committee comprised of representatives from the Town of Norwell, MassDOT, 
and MAPC. (See Appendix A for a complete list of the study advisory members. ) 


Three advisory committee meetings were held to guide and support the study. In 
the first meeting (January 30, 2020), MPO staff introduced the study, received 
input about the corridors issues and concerns, and coordinated data collection 
needs. In the second meeting (January 7, 2021), staff presented the existing 
condition analyses and discussed ideas for potential improvements with the 
advisory committee members. 
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In the final meeting (March 4, 2021), MPO staff reviewed the proposed short- and 
long-term improvements with the study advisory members. After the meetings, 
staff received comments and revised the proposed improvements accordingly. 
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Chapter 2—Existing Conditions and Issues 


2.1 


CORRIDOR OVERVIEW 


Route 53 is one of the major highways in southeastern Massachusetts, along 
with Route 3 and Route 3A. The 22-mile state highway extends between Route 
3A in Quincy and Route 3A in Kingston, serving many communities in the South 
Shore area. As it generally runs parallel to Route 3, Route 53 is frequently used 
as an alternative route when Route 3 traffic is congested. 


The selected Route 53 corridor in Norwell is about 2.2 miles from Route 228 
(Pond Street/Main Street in Hingham) to Assinippi Avenue at the Hanover town 
line. The corridor is basically a two-lane roadway, one lane in each direction, 
which carries about 20,000 to 25,000 vehicles per weekday.* The entire section 
is Classified as urban minor arterial and under the jurisdiction of MassDOT 
Highway Division District 5. 


The corridor contains three major signalized intersections, one signalized 
pedestrian crosswalk, a number of unsignalized intersections, and many 
commercial driveways. The three signalized intersections are Route 53 at Pond 
Street and Main Street, at High Street and Grove Street, and at Jacobs Trail and 
Stop & Shop Driveway. The signalized crosswalk is a mid-block location just 
south of Washington Park Drive, which is equipped with a regular traffic signal on 
Route 53 and pedestrian signals and push buttons on both sides of the roadway. 


The adjacent land uses include commercial, residential, offices, religious, public 
offices, and open lands. Nearly 90 percent of the adjacent areas in the corridor 
are under business district zoning. The corridor can be roughly distinguished into 
three sections in terms of the existing land uses. The north section, Route 53 
between Pond Street and Oak Street, is the busiest section with a large number 
of commercial and business developments, including Queen Anne Plaza that 
houses Big Y Market and Pharmacy, T.J. Maxx, and HomeGoods. 


The middle section, Route 53 between Oak Street and Hull Drive, is the least 
developed area of the corridor, as a large part of the south side is occupied by a 
protected town well-field. Meanwhile, Norwell Public Safety Headquarters is 
located in the section between the town well-field and Hull Drive. This section 
also contains several small- and medium-scale commercial developments and a 
condominium, mainly on the north side. 


4 The Route 53 section between Pond Street and High Street has three lanes, two travel lanes 
and a two-way left-turn lane. 
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Lid 


2.2.1 


The south section, Route 53 between Hull Drive and Assinippi Avenue, although 
not as densely developed as the north section, contains a number of small- to 
large-scale commercial developments, including the Norwell Athletic Club, a 
large-scale Stop & Shop, and various types of land uses, including a church 
(Saint Helen Church), a park-like cemetery, and retirement homes. The 
surrounding areas are wooded and scenic, making this section a potential for 
village style mixed-use developments and redevelopments. 


The corridor does not have sufficient accommodation for people who walk. 
Sidewalks exist mainly on the north side of Route 53 from Pond Street to CVS 
and Kappy’s (about 600 feet south of High Street). It is unsafe and inconvenient 
for residents who like to walk to local stores and shops, especially in the sections 
with insufficient sidewalks. 


There are no dedicated bike lanes in the entire corridor. Meanwhile, shoulders on 
both sides of the roadway are generally narrow (about two to three feet wide). 
Four- to five-foot shoulders exist in a limited section mainly on the north side 
between Oak Street and Hall Drive. These shoulders are not suitable for bike 
travel due to the high vehicle travel speeds over 40 miles per hour (mph) in the 
section. 


There are no Massachusetts Bay Transportation Authority (MBTA) buses or any 
regional or local bus services in the corridor. Beyond the corridor, there are only 
two transit services connecting to Boston. The Plymouth & Brockton commuter 
bus has a station with park-and-ride parking located on Hingham Street in 
Rockland, just south of Route 3. The MBTA commuter rail Greenbush Line has a 
station at East Weymouth, located about 1.5 miles north of Route 53 in 
Weymouth. 


CORRIDOR USER SURVEY 


MPO staff developed a survey to help determine the public's opinion about the 
problems on Route 53 in Norwell, and to gather ideas for resolving them. With 
the assistance of Norwell and MAPC, the online survey was posted on the town’s 
website and published in local media, and received 217 responses between 
February 25, and April 6, 2020. More than half (53 percent) of the responses 
came within the first two days of the website posting. This reflects the strong 
community engagement by the town. 


Survey Questions and Answers 
The survey contained the following nine questions: 


1) How do you typically travel on Route 53? 
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Lehi. 


2) Please indicate the purpose of your usual trips on Route 53. 

3) Please indicate the destination of your usual trips on Route 53. 

4) While driving on Route 53, what problems do you encounter? 

5) While bicycling or walking along Route 53, what particular problems do 
you regularly encounter? 

6) Please indicate any improvements that you would like to see implemented 
on Route 53. 

7) Please indicate the most important improvement that you would like to see 
implemented on Route 53. 

8) What is your home zip code? 

9) Please use the space below to describe specific problem locations and 
improvements that you would like to see implemented in the Route 53 
corridor. 


Appendix B provides these questions and the applicable answers from the 
survey. Multiple choice answers are allowed in Questions 1 to 6, and only one 
choice is applicable to Question 7. Figure 2 shows the results from the survey for 
these seven questions, with the number of responses to the answers in each 
question. In addition, the percentage of answers and comments provided for the 
answer of “other (please specify)” to Questions 1 to 7 are summarized in 
Appendix B. 


Question 8 is designed to understand the geographical distribution of the 
respondents. The answers indicate that about 85 percent of the respondents are 
Norwell residents. The rest of respondents are from the South Shore area, 
except for one from Boston, two from Cambridge, and two from Cape Cod. 


Question 9 is a free response question for the respondents to describe further 
viewpoints and to cover the problems and improvement ideas that the survey 
answers might not have included. Nearly half of the respondents left significant 
response feedback for the question. The comments received are categorized by 
locations and by problem types in Appendix C. 


Summary of Survey Results 


The following list includes notable conclusions drawn from the survey. 


e All the respondents indicated that they usually drive alone, drive others, or 
travel as a passenger in an automobile on Route 53 in Norwell. Nearly 90 
percent of the respondents included driving alone as a typical travel mode. 
However, a noticeable portion of the respondents said that they also walk 
(16 percent) and/or bike (eight percent) in the corridor. 
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Shopping and dining are the predominant purposes of trips made in the 
corridor. Commuting and social and recreational trips are also prevalent in 
the corridor. 


Even though the north section (Route 53 from Pond Street to Oak Street) 
has denser commercial developments, the respondents also frequent the 
other sections of the corridor. 


Difficulty turning into and out of stores and restaurants, and traffic 
congestion are the two most cited problems for drivers in the corridor. 


For people who walk and bike in the corridor, high volume of traffic and 
high vehicle speeds are two most cited problems. 


Most respondents (60—70 percent) indicated that they would like to see 
improvements in reducing traffic congestion, access to and from adjacent 
commercial development, and safety for all users. In addition, nearly halt 
of the respondents would like to see improvements for pedestrians, 
including sidewalk conditions and crossings at mid-blocks and 
intersections. About one third of the respondents supported the 
improvement of bicycle accommodation. 


Many respondents expressed that that they had an interest in walking or 
biking in the corridor but were concerned for their safety due to the 
insufficient accommodation conditions. 


Despite being a population of mostly drivers, some respondents seemed 
quite receptive to the idea of improving facilities for other modes, and 
some respondents indicated that they would like to see Complete Streets 
improvements in the corridor and beyond. In addition to concerns and 
suggestions related to traffic congestion and access to adjacent 
businesses, the written comments included preference and ideas for 
improving the walking and biking experience in the corridor. 


Feedback from the survey was helpful to gauge community sentiment and to 
solicit ideas for solutions to the existing problems. Some of the ideas were 
considered in developing the improvement alternatives discussed in Chapter 5. 


ISSUES AND CONCERNS 


Based on findings from the user survey, analyses of crash data and existing 
traffic operations, and discussions with the study advisory members, major 
issues and concerns of the corridor include the following: 


e High corridor crash rate 


The corridor has a crash rate higher than the state average for urban minor 
arterials. Meanwhile, both the intersections of Route 53 at Pond 
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Street/Main Street and at High Street/Grove Street have a crash rate 
higher than the average of signalized intersections in MassDOT District 5. 


e High vehicle travel speeds 


In general, travel lanes in the corridor are 12 feet or wider and intersections 
in the corridor generally have a large layout with wide-turning radii, 
especially those currently unsignalized. These factors allow vehicles to 
travel at excessive speeds in the corridor and at intersections. In the 
survey, a large portion of the users referred the high vehicle travel speeds 
aS a major concern of the corridor. 


e Recurrent traffic congestion 


Both the intersections of Route 53 at Pond Street and Main Street and at 
High Street and Grove Street are congested during peak traffic hours, 
especially in the evening. In addition, some corridor sections frequently 
encounter periodic congestion due to blockages by vehicles waiting for 
traffic gaps to access the adjacent developments. 


e Unsafe access or lack of access to adjacent developments 


In the north business section, a two-way left-turn lane (TWLTL) is provided 
to assist drivers in accessing the adjacent developments. The TWLITL is 
running continuously for about 1,500 feet with a broad width of about 14 to 
15 feet. It is an unsafe condition that allows vehicles to travel fast and 
travel continuously. Meanwhile, no center left-turn lanes are provided for 
access to adjacent developments in other business districts in the corridor. 


e Access management issues 


The frequent curb cuts and driveways in the corridor not only interrupt 
traffic flow, but they can cause potential conflicts and crashes. The curb 
cuts and driveways are usually wide and with large turning radii for 
vehicles, which are unsafe and inconvenient to people who walk and bike. 


e Insufficient accommodation for people who walk 


Sidewalks are missing on the south side in most sections of the corridor. 
Meanwhile, in the entire corridor, crosswalks across Route 53 exist only at 
the three signalized intersections and the signalized crosswalk near 
Washington Park Drive. 


e Lack of accommodation for people who bike 
There are no dedicated bike lanes in the entire corridor. The roadway 
shoulders are generally narrow and not suitable for bike travel. 


The above issues and concerns are about the corridor in general. The issues and 
concerns at specific locations in the corridor are further analyzed and identified in 
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Chapters 3 and 4, and are summarized by location along with the proposed 
improvements in Chapter 5. 
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Chapter 3—Roadway Operations Analysis 


3.1 


To analyze the existing roadway operations, MPO staff requested MassDOT’s 
assistance in collecting automatic traffic recorder (ATR) counts on the 
approaching roadways and intersection turning movement counts (TMCs) for this 
study. The ATR counts include daily traffic volumes and spot speed counts and 
the TMCs include pedestrian and bicycle counts at the intersections. 


The data collection was delayed by a snowstorm in late November 2019, and 
periodic snowfall in the following months. In March 2020, just as MassDOT 
scheduled the collection of the TMCs for this study, the state's traffic data 
collection operations were suspended because of the COVID-19 pandemic.® In 
September, MassDOT resumed traffic count programs and collected the count 
data for this study from October 6, to October 11, on both weekend and 
weekdays. 


Staff reviewed historical counts and MassDOT COVID-19 traffic monitoring 
reports and made a series of adjustments to the collected data so that the data 
would reflect the normal traffic conditions, not the pandemic conditions. 


DAILY TRAFFIC VOLUMES 


Daily traffic volumes are the fundamental data for analyzing traffic intensity and 
patterns in a roadway corridor. Staff used the ATR counts collected from October 
7 (Wednesday) to October 9 (Friday) as the basis to estimate the annual average 
weekday traffic volumes at key locations in the corridor (see Appendix D for the 
originally recorded counts by hour). Based on the analysis of MassDOT COVID- 
19 traffic monitoring reports for District 5, staff increased the original counts by 
eight percent to represent the normal traffic conditions.® 


Figure 3 shows the estimated 2020 daily traffic volumes. The numbers in the 
graphic are average weekday directional volumes representing the normal traffic 
conditions in 2020 that were adjusted from the recorded counts. The two tables 
in the graphic further summarize the data by count location, originally recorded 


° Governor Baker's COVID-19 Order #5, which prohibited gatherings of more than 25 people, 


was issued on March 15, 2020. 

® Since April 2020, MassDOT continually monitored the impacts of COVID-19 on the state’s 
transportation network, including roadways and transit services, and published weekly traffic 
volumes at permanent count stations in the state, with comparison of the volumes in the 
same period in 2019, on MassDOT Mobility Dashboard (htips://mobility- 
massdot.hub.arcgis.com). The eight percent increase was estimated from the counts at the 
permanent stations near the study area in District 5 in the period from the week of September 
21, 2020, to the week of October 19, 2020. 
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volume, adjusted volume, combined volume of both directions, directional split, 
and the estimated annual average weekday daily traffic, adjusted by seasonal 
factors. 


In general, the corridor carries an average daily traffic volume of about 16,000 to 
24,000 vehicles per weekday in early October. The north section, Route 53 
between Pond Street and High Street, carries the highest volume of about 
24,000 vehicles per weekday. The south section, Route 53 between Jacobs Trail 
and Assinippi Avenue, carries about 18,000 vehicles per day. The other sections 
in the corridor generally carry about 16,000 to 18,000 vehicles per weekday. 


Traffic volumes in early October were higher than most other months in the year. 
Adjusted for seasonal factors, the corridor is estimated to carry an average of 
15,000 to 23,000 vehicles per weekday. 


INTERSECTION TURNING MOVEMENT COUNTS 


In addition to daily traffic counts, MassDOT collected turning movement counts at 
major intersections in the study corridor, including vehicle movements (by vehicle 
classifications), bicycle movements, and pedestrian crossings. These counts 
were collected during the morning peak period (6:00 AM—10:00 AM) and the 
evening peak period (2:00 PM—6:00 PM) on Thursday, October 8, and during the 
midday peak period (10:00 AM—2:00 PM) on Saturday, October 10, 2020. 
Appendix E contains these counts summarized by 15-minute intervals. 


Staff found that these counts are much lower than the counts collected in recent 
years (before the pandemic) by analyzing historical counts at major intersections 
in the corridor.’ The analysis observed the following traffic volume and pattern 
changes during the pandemic due to many people working or attending school 
from home with more flexible schedules: 


e Inthe morning, the peak hour traffic decreased significantly and shifted to 
a half an hour later from 7:45 AM-—8:45 AM to 8:15 AM-9:15 AM. 


e Inthe evening, the peak hour traffic decreased less significantly and 
remained in the same time period around 4:45 PM—5:45 PM. 


e Both the AM and PM traffic periods had a much more flattened peak 
pattern. The AM peak period shifted to later than usual in the period 


’ The historical data include the following resources: 1) available traffic counts in and around 
the study area from MassDOT Transportation Data Management System (Massachusetts 
government webpage hitps://www.mass.gov/traffic-volume-and-classification); 2) traffic 
impact study conducted in 2019 for the area near Queen Anne's Corner; 3) traffic studies for 
the proposed developments in the corridor since 2000 provided by the Norwell Planning 
Department. 
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around 7:45 AM—9:45 AM. The PM peak period expanded to more than 
three hours and started much earlier, such as 2:30 PM or 2:45 PM. 


Based on this analysis, staff increased the recorded turning movements at the 
count locations by 25 to 30 percent in AM peak hour and by five to eight percent 
in the PM peak hour to represent normal traffic conditions, except the intersection 
of Route 53 at Pond Street. Staff used the peak hour turning movement counts at 
the intersection directly from a recent traffic study for the areas near Queen 
Anne’s Corner (collected on Thursday September 26, 2019; see Appendix F for 
the counts summarized by 15-minute intervals).® Using the 2019 counts at this 
key intersection as the basis, staff made additional minor adjustments to the 
counts at other intersections through a count-balancing process. 


Figure 4 shows the final adjusted weekday AM and PM peak hour turning 
movement counts at major intersections in the corridor. The counts indicate that 
during the busy traffic months, such as September or October, the intersection of 
Route 53 at Pond Street could carry nearly 3,000 vehicles in the morning peak 
hour and nearly 3,800 vehicles in the evening peak hour. The intersection of 
Route 53 at High Street and Grove Street could carry nearly 2,600 vehicles in the 
morning peak hour and nearly 2,900 vehicles in the evening peak hour. The 
other intersections in the corridor generally carry a much lower traffic volume 
ranging from 1,400 vehicles to slightly more than 2,000 vehicles per peak hour. 


The counts also indicate that the intersection of Route 53 at Route 228 (Pond 
Street/High Street) carries a high proportion of left turns on the Route 53 
northbound and on both approaches of Route 228, and a high proportion of right 
turns on the Route 53 northbound and on the Route 228 eastbound. The 
intersection of Route 53 at High Street and Grove Street carries a high proportion 
of left turns on the Route 53 southbound and High Street eastbound, a high 
proportion of right turns on the Route 53 southbound, and a very high proportion 
of right turns on Grove Street. 


Both the 2019 counts at the intersection of Route 53 and Pond Street and the 
counts collected in 2020 at other intersections in the corridor include Saturday 
midday peak-period and peak-hour counts. Analysis of the Saturday peak-hour 
counts indicates that the traffic movement patterns in the Saturday peak hour are 
similar to that in the PM peak hour at major intersections in the corridor, and the 
Saturday peak-hour traffic volumes generally are about five to 10 percent lower 
than those in the PM peak hour. 


8 Technical memorandum, Community Transportation Technical Assistance Program: Norwell 
Traffic Impact Study, Seth Asante, Mark Abbott, Chaopeng Hu, Central Transportation 
Planning Staff, February 7, 2020. 
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PEDESTRIAN AND BICYCLE VOLUMES 


In addition to traffic volumes, the intersection turning movement counts— 
conducted in the extended four-hour peak periods in the weekday morning and 
evening and on Saturday midday—also provided pedestrian crossing counts and 
bicycle counts by turning movements on each approach for this study. 


Figure 4 also shows the pedestrian crossing counts in the AM and PM peak 
hours at major intersections in the corridor. The intersection of Route 53 at Pond 
Street and High Street had about two to five pedestrian crossings per peak hour. 
The intersection of Route 53 at High Street and Grove Street had about five 
pedestrian crossings in the AM or PM peak hour. At the intersection of Route 53 
and Queen Anne Plaza Driveway, there were about one or two pedestrian 
crossings on Route 53 during the peak traffic hour. Other intersections in the 
corridor had about one to three pedestrian crossings per peak hour and with 
almost no crossings on Route 53, except the intersection of Route 53 at 
Washington Park Drive and Brantwood Road where the signalized crosswalk is 
located; it had about two to four pedestrian crossings on Route 53 per peak 
traffic hour. 


Review of the bicycle counts at the major intersections indicate that about one to 
two cyclists traveled along the corridor in the weekday AM or PM peak hour. On 
the fair weather Saturday (October 10, 2020), there were about two to four 
cyclists traveling in the corridor from 10:00 AM to 11:00 AM. 


There are no sidewalks on the south side on most sections of the corridor, no 
bicycle accommodations in the entire corridor, and limited crosswalks across 

Route 53 at four signalized locations. These may have impeded walking and 

biking activities in the corridor. 


HEAVY VEHICLE VOLUMES 


It is essential to examine the amount of truck and bus traffic in a study corridor, 
as an unusually high percentage of these heavy vehicles may seriously impact 
roadway operations.’ 


Staff reviewed vehicle classifications in the turning movement counts and 
identified the percentages of heavy vehicles within the total traffic at major 


° Heavy vehicles include single-unit trucks (Federal Highway Administration [FHWA] Vehicle 
Classes 5 to 7), articulated trucks (single- and multi-trailer trucks, FHWA Vehicle Classes 8 to 
13), and buses (FHWA Vehicle Class 4). Vehicles on a single frame with two axles and six 
tires (dual rear wheels) (FHWA Vehicle Class 5) include trucks and recreational vehicles. 
Passenger cars of any type and all other two-axle four-tire vehicles (FHWA Vehicle Class 3), 
such as pickups, vans, mini-buses, ambulances, motor homes, and campers (even a 
passenger car pulling a trailer), are not considered heavy vehicles. 
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locations in the corridor. On average, heavy vehicles accounted for 
approximately three to four percent of the Route 53 traffic in the AM peak hour, 
and approximately one to two percent in the PM and Saturday peak hours. These 
percentages are regarded as normal for an urban minor arterial. 


Adjacent to the corridor, Pond Street was identified as carrying nearly 10 percent 
of heavy vehicle traffic from Route 3 and Hingham Street (Rockland) toward 
Route 53 in the AM peak hour. However, heavy vehicle traffic diminished 
significantly in other times of the day after the AM peak hour. 


The percentage of heavy vehicle traffic by direction of approach to the major 
intersections was calculated in the intersection capacity analyses and the traffic 
simulation models used for this study. The capacity analyses detailed in the 
following sections indicate that the existing volumes of heavy vehicles do not 
seriously affect traffic operations at the intersections studied. 


INTERSECTION CAPACITY ANALYSES 


Based on the estimated turning movement counts, MPO staff constructed peak 
hour traffic models for the entire corridor and conducted capacity analyses for 
major intersections using Synchro, a traffic analysis and simulation program.'° 
The model set consisted of weekday AM and PM peak hour models and 
scenarios, including signal retiming under the assumed existing conditions and 
proposed improvement alternatives under the projected future traffic conditions in 
2030. 


Figure 5 shows the results of weekday AM and PM peak-hour capacity analyses 
for the assumed normal traffic conditions in 2020 at major intersections in the 
corridor and the level of service (LOS) each intersection provides. 


The LOS was determined based on criteria from the Highway Capacity Manual 
(HCM).'' The HCM defines LOS, using a qualitative scale from A to F, for 
signalized and unsignalized intersections as a function of the average vehicle 
control delay.'* For the intersections in a metropolitan urban area, LOS A, B, and 
C are considered desirable; LOS D and E are considered acceptable; and LOS F 
is considered undesirable. 


'0 Synchro Version 10.3 was used for the analyses. This software is developed and distributed 
by Trafficware Ltd. It can perform capacity analyses and traffic simulation (when combined 
with SimTraffic) for an individual intersection or a series of intersections in a roadway 
network. 

"| Highway Capacity Manual 2010, Transportation Research Board of the National Academies, 
Washington DC. 

'2 Control delay quantifies the increase in travel time that a vehicle experiences due to a traffic 
signal or other type of control. It also provides a surrogate measure for driver discomfort and 
fuel consumption. 
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The intersection of Route 53 at Pond Street is estimated to operate at an overall 
acceptable LOS (LOS D in the AM peak hour and LOS E in the PM peak hour). 
However, some individual approaches are estimated to operate at an undesirable 
LOS F, such as the Route 53 northbound left-turn approach with an average 
delay of nearly two minutes in the AM peak hour and nearly three minutes in the 
PM peak hour; the Main Street left-turn approach with an average delay of about 
one and a half minutes in the AM peak hour; and the Pond Street through 
movement with an average delay of one and a half minutes in the AM peak hour 
and nearly two minutes in the PM peak hour. 


The intersection of Route 53 at High Street and Grove Street is estimated to 
operate at overall acceptable LOS (LOS C in the AM peak hour and LOS E in the 
PM peak hour). However, the Route 53 southbound left-turn approach is 
estimated to operate at an undesirable LOS F with an average delay of more 
than three minutes in the PM peak hour. Field observations before the pandemic 
indicated that the left-turn queue in the evening peak hour frequently extended 
beyond its storage length (about 300 feet) and impeded other vehicles’ access to 
the adjacent businesses. 


The third signalized intersection, Route 53 at Jacobs Trail and Stop & Shop 
Driveway, is evaluated to operate at an overall desirable LOS B in both AM and 
PM peak hours with no substantial delays at any of the approaches. Field 
observations before the pandemic indicated that the Route 53 northbound is 
somewhat congested, but traffic queues mostly cleared in each of the cycles. 


At the unsignalized intersections, drivers on the stop-controlled approaches 
generally experience noticeable delays during the peak hours due to the busy 
traffic on Route 53. In the AM peak hour, most of the approaches are evaluated 
to operate at acceptable LOS. In the PM peak hour, left turns from Queen Anne 
Plaza Driveway and Oak Street are estimated to operate at unacceptable LOS F, 
with an average delay of nearly one minute. The left turn from Assinippi Avenue 
is also estimated to operate at unacceptable LOS F, with an average of more 
than two minutes. However, the left-turn approach of Assinippi Avenue usually 
has less than 10 vehicles in the AM or PM peak hour. 


Staff also explored opportunities of retiming signals or rearranging phasing at the 
three signalized intersections and found that all signals have the potential to 
improve from the existing settings, especially the intersection of Route 53 at High 
Street and Grove Street. These options are discussed in Chapter 5. Details of 
Synchro capacity analysis reports for the major intersections in the weekday AM 
and PM peak hour under the assumed 2020 traffic conditions are included in 
Appendices G and H. 
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ROADWAY TRAVEL SPEEDS 


One of the major concerns raised by the town residents is the generally high 
travel speeds in the corridor. In order to examine the prevailing travel soeeds 
versus regulated speeds, MPO staff requested that MassDOT help collect spot- 
speed data during the period when automatic traffic counts were being 
conducted. 


Figure 6 shows the existing speed regulations and estimated 85th percentile 
speed at selected locations in the corridor, based on spot-speed counts collected 
from automatic traffic recorders. The 85th percentile speed is the speed at or 
below which 85 percent of vehicles passing a given point are traveling, and it is 
the principal value used to establish speed controls by MassDOT. It is generally 
regarded as the prevailing speed at a location where the speed data are 
collected. 


The corridor has three speed limit zones: 


1. Route 53 from Queen Anne's Corner to the north of Queen Anne Plaza 
Driveway: 35 mph 

2. Route 53 from the north of Queen Anne Plaza Driveway to the south of 
Farrar Farm Road: 40 mph 


3. Route 53 from the south of Farrar Farm Road to Assinippi Avenue: 35 
mph 


The regulated speed limit in each zone applies to both directions of Route 53. 
The 85th percentile speeds estimated from the data indicate that the high vehicle 
travel speeds (nearly 45 mph) occur in the sections adjacent to Farrar Farm 
Road, where the commercial developments are not as dense as other sections, 
except the southbound traffic past Farrar Farm Road. The southbound drivers 
there tend to slow down as they enter a lower speed limit zone (35 mph) and 
approach toward the Norwell Police Department. Once the drivers pass the 
Norwell Safety Headquarters, they tend to speed up to nearly 45 mph again. 


The section between Queen Anne Plaza and Oak Street has a lower estimated 
85th percentile soeed of about 40 mph. Because of the dense commercial 
developments in the section, it should be examined for the potential of 35 mph 
speed regulation. 


The proposed long-term improvements described in this report with the reduction 
of travel lane width and the addition of a central left-turn lane or traffic median 
would potentially reduce travel speeds in the corridor. At the design stage, a 
consistent 35 mph speed limit could be planned for the entire corridor. In the near 
term, if the speed regulation in the aforementioned section is to be changed, an 
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engineering study, based on speed data collected from radar or laser guns, 
would have to be undertaken." 


EXISTING ROADWAY LAYOUTS AND POTENTIAL 
RECONFIGURATIONS 


The corridor generally has a right-of-way width of 60 feet or more. Based on 
MassGIS’ standardized assessors’ parcel data, the corridor can be distinguished 
into four district roadway sections: 


1) The section from Pond Street to the south of High Street has a right-of- 
way of about 65 to 70 feet. 


2) The section between High Street and Oak Street, about 900 feet in length, 
has a narrow right-of-way of about 40 to 42 feet. 


3) The section between Oak Street and Jacobs Trail, covering nearly 60 
percent of the corridor, has a right-of-way of about 60 feet. 


4) The section from the vicinity of Jacobs Trail to Assinippi Avenue has a 
right-of-way of about 70 feet wide. 


Figures 7, 8, 9-1, 9-2, and 10 show the existing roadway cross section and 
potential reconfiguration alternatives in the four roadway sections based on the 
approximate right-of-way widths. In each of the roadway sections, the cross 
section represents a typical layout in or near the tightest right-of-way area. It 
exhibits the view of a southbound driver in the corridor. 


Route 53 from Pond Street to High Street 


The section of Route 53 between Pond Street and High Street is located in the 
busiest business district of the corridor. The top graphic in Figure 7 shows that 
the existing roadway contains a 14-foot wide TWLTL and a wide travel lane of 
about 15 feet in each direction, which allows vehicles to travel at high speeds. 
Two potential reconfiguration alternatives are proposed in this roadway section 
to: 1) reduce the travel lanes to 11-foot and the TWLTL to 12-foot, and to install 
street-level bike lanes with a three-foot traffic buffer; and 2) reduce the travel 
lanes and TWLITL the same as Alternative 1, but install sidewalk level bike lanes 
under a shared use path or separated from sidewalks with a grass buffer, while 
accommodating the existing utility poles (see the bottom graphic of Figure 7). 


'S To establish or modify speed controls, MassDOT requires the collection of speed data by 
radar gun or laser gun at critical locations at intervals not to exceed 0.25 miles, in addition to 
vehicle trial runs in the study area. 
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Route 53 between High Street and Oak Street 


The roadway section of Route 53 between High Street and Oak Street is narrow 
and abutted by continuous commercial developments, except the area adjacent 
to High Street (containing 7-Eleven, CVS, and Kappy’s). As shown in the top 
graphic of Figure 8, this section contains two 12-foot travel lanes (one in each 
direction), narrow shoulders of about two to three feet, and five-foot sidewalks on 
the north side only. 


The potential improvement proposed by Alternative 1 would reduce the travel 
lanes to 11-feet wide, install five-foot street-level bike lanes with a two-foot traffic 
buffer on both sides, and install five-foot sidewalks on both sides. This 
reconfiguration would require about five feet more width than the available right- 
of-way. Alternative 2 proposes to reduce the travel lanes to 11 feet, install an 11- 
foot center lane as a left-turn only lane, TWLTL, or traffic median, maintain two- 
foot shoulders, and install an eight-foot shared use path on the north side and 
five-foot sidewalks on the south side. It would require about 10 feet more width 
than the available right-of-way. Alternative 3 has a similar layout as Alternative 2, 
but proposes to install an eight-foot shared use path or street-level separated 
bike lanes with grass buffer, and sidewalks on both sides of the roadway. It 
would require about 15 feet more width than the available right-of-way. 


The proposed center lane and the added pedestrian and bicycle 
accommodations would significantly improve the access to adjacent 
developments, the traffic flow along the corridor, and the safety for all users of 
the roadway. At the design stage, the speed regulation in this section should 
change from 40 mph to 35 mph. However, variations of the alternatives may 
need to be considered due to the availability of acquiring the additional right-of- 
ways. 


Route 53 between Oak Street and Jacobs Trails 


The extensive roadway section of Route 53 between Oak Street and Jacobs Trail 
has a consistent right-of-way of about 60 feet. The top graphic of Figure 9-1 
shows that the right-of-way is not fully utilized. The roadway has a pavement 
surface of about 30 feet wide that contains two 12-foot travel lanes, two- to three- 
foot shoulders on both sides, and five- to six-foot sidewalks on the north side 
only. The available right-of-way provides opportunities for adding sidewalks on 
the south side and accommodations on both sides for people who bike. 


Alternative 1 is the minimal build option that would maintain the existing two 
travel lanes, add street-level bike lanes with three-foot street buffers on both 
sides, and add sidewalks on the south side of the roadway (see the bottom 
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graphic in Figure 9-1). Alternative 2 proposes to reduce the two travel lanes to 11 
feet, install a 12-foot center lane as left-turn only lane or traffic median, and 
install five-foot street-level bike lanes with a two-foot traffic buffer on both sides 
(see the top graphic in Figure 9-2). Alternative 3 proposes a similar layout as 
Alternative 2 to improve access to the adjacent developments, and would install 
a shared use path with a three-foot traffic buffer on both sides for people who 
walk and bike (see the bottom graphic of Figure 9-2). All three alternatives may 
be constructed within a right-of-way of about 60 feet wide. 


Although not as densely developed as the first roadway section, this roadway 
section contains many businesses and developments of different land uses. 
Adding a center lane to function as a left-turn only lane or traffic median would 
significantly improve the safety, mobility, and access for all users in the corridor. 
In addition, it would provide more room for general vehicles to move aside for the 
emergency vehicles in the section where the Norwell Public Safety Headquarters 
is located. 


Route 53 between Jacobs Trail and Assinippi Avenue 


As shown in Figure 10, the roadway section of Route 53 between Jacobs Trail 
and Assinippi Avenue has a right-of-way of about 70 feet. It contains three 12- 
foot travel lanes, one in the northbound and two in the southbound, two- to three- 
foot shoulders on both sides, and sidewalks on the north side only. The roadway 
in this section carries northbound and southbound traffic equally. However, the 
current distribution of one travel lane in the northbound and two in the 
southbound appears to be appropriate. '4 


Alternative 1 proposes to maintain the existing travel lanes with a slight reduction 
of the two southbound lanes to 11 feet each, install six-foot street-level bike lanes 
with a three-foot traffic buffer on both sides, and install six-foot sidewalks on both 
sides. It would require a right-of-way of about 65 feet. Alternative 2 proposes a 
similar layout for vehicle travel, but instead would install a 10-foot shared use 
path on the south side and sidewalk-level bike lanes separated by a grass buffer 
with sidewalks on the north side for people who walk and bike. It would require a 
right-of-way of about 7/0 feet. 


This roadway section has a profile different from the other sections in the 
corridor, with northbound running uphill and southbound running downhill. 


'4 Synchro tests indicate that if the travel lanes are rearranged to two lanes in the northbound 
and one in the southbound, the intersection of Route 53 at Jacobs Trail and Stop & Shop 
driveway would encounter extensive traffic queues during the PM peak hour in the 
southbound where many businesses are located. 
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Alternative 2 is much more preferable to Alternative 1, as it provides more 
separation from traffic and more protection for people who bike. 
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Chapter 4—Crash Data Analysis 


4.1 


4.2 


CORRIDOR CRASH STATISTICS 


Crash data are an essential resource for identifying safety and operational 
problems in a study area. Analyzing data on the number of crashes and types of 
collisions that occur at particular locations, and the circumstances under which 
crashes occur (such as the time of day and roadway surface conditions) also 
helps to develop improvement strategies. 


For this study, MPO staff collected the most recent five-year (2015-19) crash 
reports from the Norwell Police Department for the entire corridor and conducted 
a series of crash data analyses. In total, 287 crashes were recorded in the five- 
year period at different locations in the corridor. 


Major statistics analyzed from the data set including the following: 

e Crash severity: 20 percent resulted in personal injuries 

e Crash types: 
o 135 (47 percent) rear-end collisions 
o 7f (25 percent) angle collisions 
o 42 (15 percent) sideswipe collisions (mostly same direction) 
o 19 (7 percent) single vehicle collisions 

e Two pedestrian crashes and one bicycle crash’? 

e Weekday peak-period crashes (7:00 AM—10:00 AM, 3:30 PM—6:30 PM): 

40 percent 

e Weekend peak-period crashes (11:30 AM—2:30 PM): 8 percent 

e Crashes under daylight conditions: 83 percent 

e Crashes with dry roadway conditions: 73 percent 


CORRIDOR AND INTERSECTION CRASH RATES 


Based on the five-year crash data and the estimated average daily traffic, MPO 
Staff estimated that the entire corridor has a crash rate of 4.11 crashes per million 
vehicle-miles traveled (MVMT). This crash rate is higher than the statewide 
average for principal urban arterials, which is 3.49 crashes per MVMT (updated 
July 2020, based on 2017 crash data). 


'S In this study, the term “pedestrian crashes” refers to crashes that involve at least one vehicle 
and one pedestrian; “bicycle crashes” refers to crashes that involve at least one vehicle and 
one bicycle. No crashes between at least one bicycle and one pedestrian were identified in 
the available data. 
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Staff further calculated the crash rates by five consecutive segments in the 
corridor based on the comparable roadway layout, land use characteristics, and 
daily traffic volume. The crash rates for the five segments include 


e Route 53 from Pond Street to High Street: 7.31 crashes per MVMT; 


e Route 53 from the south of High Street to Oak Street: 3.29 crashes per 
MVMT; 


e Route 53 from the south of Oak Street to Hall Drive: 1.41 crashes per 
MVMT; 


e Route 53 from the south of Hall Drive to the north of Jacobs Trail: 3.46 
crashes per MVMT; and 

e Route 53 from the north of Jacobs Trail to the south of Assinippi Avenue: 
3./3 crashes per MVMT. 


Appendix | contains worksheets showing the crash rate calculations for the entire 
corridor and the five different segments in the corridor. 


Staff also calculated the crash rates at major intersections in the corridor, based 
on the Norwell Police Department crash data and the estimated intersection 
traffic counts. The crash rates for the signalized intersections are as follows: 
e Route 53 at Route 228 (Pond Street/Main Street in Hingham): 0.94 
crashes per million entering vehicles (MEV) 
e Route 53 at High Street/Grove Street: 0.97 crashes per MEV 


e Route 53 at Jacobs Trail/Stop & Shop Driveway: 0.50 crashes per MEV 


The average crash rate for MassDOT District 5 signalized intersections is 0.75 
crashes per MEV (updated June 2018, based on 2016 crash data). Both 
intersections in the busiest commercial district of the corridor have a crash rate 
higher than the district average. 


Among the unsignalized intersections, Route 53 at Assinippi Avenue is estimated 
to have the highest crash rate of 0.47 crashes per MEV. This rate is lower than 
the average crash rate for unsignalized intersections in MassDOT District 5, 
which is 0.57 crashes per MEV. 


Appendix J contains worksheets showing the crash rate calculations for the 
major intersections in the corridor. 
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4.3 


COLLISION DIAGRAMS 


To investigate safety and operational problems further, MPO staff constructed 
collision diagrams for the entire corridor at major intersections and in the 
roadway segments between those intersections, based on the recent five-year 
Norwell Police Department crash reports. The crash reports, containing 
descriptions of how and where those crashes occurred, were useful in 
constructing the collision diagrams. 


Appendix K presents nine collision diagrams for nine consecutive sections in the 
corridor. It also includes information on the crashes in each section (indexed by 
chronological order of occurrence) Summarized in a lookup table following each 
collision diagram. The information includes crash date and time, severity 
(property damage only [PDO], non-fatal injury, fatality, or unknown), manner of 
collision type (rear-end, angle, single vehicle, rear-to-rear, sideswipe [same or 
opposite direction], head-on, or unknown), road surface conditions, weather 
conditions, most harmful event, vehicle actions prior to crash, and driver 
contributing code. 


Key findings from collision diagram analysis and factors that might have affected 
safety and operations in each of the corridor sections are Summarized below. 


Route 53 at Pond Street and Main Street (Appendix K-1) 


e The intersection has a large skewed layout and is congested during peak 
hours. 


e Fifty-eight (58) crashes were recorded in the recent five-year period. 


e About one third of the total crashes (20 in total, mostly rear-end crashes) 
occurred on the Route 53 northbound approach. 


e Another eight crashes on the northbound approach involved a vehicle 
exiting or entering the adjacent KFC. 


e One crash involved a person walking on the crosswalk across the 
northbound approach and a vehicle turning left from Main Street. 


e Other crashes are scattered all over the intersection with no distinct 
patterns. 


Route 53 between Pond Street and High Street (Appendix K-2) 


e This section has three wide travel lanes with the center lane operating as 
a continuous TWLITL. Filed observations in the roadway section indicate 
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that many people drive fast in this section and some drivers traveled on 
the TWLTL for an extensive distance.'® 


Forty-six (46) crashes were recorded in this 1,500-foot roadway section in 
the recent five-year period. 


Majority of the crashes (31) involved a vehicle attempting to gain access 
or to exit the adjacent developments. More than one third of crashes 
occurred in the TWLTL, and others occurred at or near the driveways of 
the adjacent developments. 


Fifteen (15) rear-end crashes occurred on the travel lanes, mostly in the 
northbound direction. 


Twelve (12) crashes occurred in the vicinity of Route 53 at the driveway of 
Queen Anne Plaza. 


One crash involved a person biking on the Route 53 southbound and a 
vehicle exiting from the Queen Anne Plaza Driveway. 


Route 53 at High Street and Grove Street (Appendix K-3) 


The intersection has a large layout and is congested during peak hours. 
Forty-five (45) crashes were recorded in the recent five-year period. 


More than half of the crashes (24 in total) occurred on the Route 53 
southbound approach. Among them, 15 crashes were rear-end collisions 
involving two southbound vehicles and occurred mostly during the PM 
peak traffic period. 


Six crashes involved a southbound vehicle turning left toward the adjacent 
7-Eleven and colliding with a northbound vehicle. 


No crashes involved people who walked or biked at this intersection. 


Route 53 between High Street and Oak Street (Appendix K-4) 


This is the narrowest section of the corridor that has two travel lanes and 
no center left-turn lane to access the adjacent continuous developments. '” 


Twenty-nine (29) crashes were recorded in the recent five-year period. 


Majority of the crashes were rear-end collisions scattered throughout the 
section. Most of the crashes occurred on the northbound side of Route 53. 


‘© The main purpose of a TWLTL is to provide left-turn access to the adjacent developments. A 
general rule for driving on TWLTLs is not to travel continuously for more than 200 feet. 

'7 The section in this collision diagram is about 1,600 feet long, including the intersection of 
Route 53 at Oak Street and two driveways from the adjacent developments further south of 
Oak Street. 
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Three left-turn crashes occurred at the north driveway of CVS with a left- 
turn vehicle from CVS colliding with a vehicle on Route 53 southbound. 


Four crashes, two involving a left-turn vehicle from Oak Street, occurred at 
the intersection of Route 53 and Oak Street. 


Three single vehicle out-of-control crashes occurred in the area adjacent 
to Oak Street intersection. 


Route 53 between Oak Street and Hall Drive (Appendix K-5) 


This is the least developed section of the corridor, due to the protected 
town well-field occupying the south side of Route 53. It has two travel 
lanes and shoulders of about three to four feet on both sides. 


Nineteen (19) crashes were recorded in the recent five-year period. 


Four crashes occurred near Stone House Antique Store on the Route 53 
southbound. It is a slightly downhill section with limited sight distance. 


Five crashes occurred on Route 53 near the Norwell Public Safety 
Headquarters. One rear-end crash was caused by a driver's inattention to 
an emergency vehicle exit. Currently, no traffic controls on Route 53 for 
emergency vehicle exists. According to the Norwell Police and Fire 
Departments, their emergency vehicles frequently encounter near-miss 
crashes in this section. 


Deer crossing appears to be a problem for drivers in this section. There 
were three deer crashes. In addition, another three deer crashes occurred 
in the area just south of this section near Hall Drive (see Appendix K-6). 


Route 53 between Hall Drive and Jacobs Trail (Appendices K-6 and K- 


/) 


As this section is longer than other sections, it was analyzed in two 
segments: Route 53 from Hall Drive to the driveway of Village Gardens 
(Appendix K-6) and Route 53 from the east of Village Gardens to the west 
of Jacobs Trail and Stop & Shop Driveway (Appendix K-7). 


This section contains developments of different land uses, including a 
number of recent commercial developments (mainly on the south side of 
Route 53). It has two travel lanes with no center lane for access to the 
adjacent developments. 


In total, 57 crashes occurred in the section, 32 in the first segment and 25 
in the second segment. 
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In the first segment, crashes mainly clustered in the area between 
Brantwood Road and Saint Helen Church, where a number of side streets 
and driveways from the adjacent stores and shops are closely spaced. 


Four rear-end crashes occurred at the signalized crosswalk just south of 
Washington Park Drive. Two of the crashes were caused by drivers’ 
inattention to the pedestrian-activated traffic signal. 


In the second segment, crashes were scattered throughout the corridor 
with some clustered in the area near Norwell Athletic Club and Kitchens & 
Baths. 


Route 53 at Jacobs Trail and Stop & Shop Driveway (Appendix K-8) 


The intersection has a large layout. 
Sixteen (16) crashes were recorded in the recent five-year period. 


Five angle crashes involved a northbound left-turn vehicle colliding with a 
southbound through vehicle. 


Six rear-end and sideswipe crashes occurred on the Route 53 northbound 
approach, potentially due to traffic congestion in the PM peak period. 


No crashes involved people who walked or biked at this intersection. 


Route 53 between Jacobs Trail and Assinippi Avenue (Appendix K-9) 


This section has three travel lanes; two in the southbound and one in the 
northbound. 


seventeen (17) crashes were recorded in the recent five-year period. 
Only one rear-end crash occurred in the middle of the section. 


Sixteen (16) crashes occurred at or near the intersection of Route 53 and 
Assinippi Avenue. 


Five rear-end crashes occurred on the right-turn approach on Assinippi 
Avenue. The approach is under stop-control and is usually congested 
during peak hours. 


Four crashes involved a southbound left-turn vehicle and a northbound 
through vehicle at the intersection. 


One crash involved a person walking on the crosswalk across the right- 
turn approach of Assinippi Avenue and colliding with a right-turning 
vehicle. Note that the approach is very wide, as is the entire intersection, 
which is not friendly for people who walk. 
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These findings from collision diagrams are useful for identifying safety and 
operational problems and developing improvement alternatives at major 
intersections and specific roadway segments in the corridor. The findings are 
further discussed in the context of proposed improvements in Chapter 5. 
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Chapter 5—Proposed Improvements 


3.1 


Based on the analyses in the previous chapters, MPO staff developed a series of 
short- and long-term improvements to address safety and operational problems 
in the corridor. The proposed short-term improvements could be implemented 
within three years at a relatively low cost. The long-term improvements are more 
complicated and cover larger areas, thus requiring intensive planning and design, 
and significant funding. 


This chapter contains seven sections. The first section outlines the corridor 
improvement objectives and design strategies based on the identified issues and 
concerns for the corridor. The next five sections review the existing roadway 
conditions, discuss issues and concerns, and propose short- and long-term 
improvements for five consecutive but distinct roadway sections in the corridor. 
The last section in this chapter provides an overview of the proposed long-term 
improvements under the projected 2030 traffic conditions. 


CORRIDOR IMPROVEMENT OBJECTIVES AND DESIGN STRATEGIES 


Based on the identified key issues and concerns and discussions with the 
advisory members, MPO staff developed the following objectives to improve the 
safety, mobility, and access for all users of the corridor: 


e improve safety for all users of the corridor 
e maintain safe travel speeds in the corridor 


e minimize delays and increase safety at intersections while maintaining 
continuous traffic flow in the corridor 


e provide safe and convenient access to adjacent developments 
e enhance access management to reduce traffic conflicts 


e improve and provide safe and comfortable accommodation for people who 
walk and/or bike 


To achieve the objectives, staff applied the following design strategies to the 
proposed improvement alternatives: 


e reduce travel lane width to 11-foot to 12-foot wide 


e add center left-turn lane/median to improve access to adjacent 
developments and to reduce potential traffic conflicts 


e reduce intersection layout and turning radii 
e increase left-turn lane storage to improve intersection traffic operations 


e reduce or combine driveways where applicable 
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5.2 


9.2.1 


improve existing sidewalks and install sidewalks or shared use paths 
where the sidewalks are currently absent 


provide shared use paths or separated bike lanes for people who bike 
provide sufficient buffer from traffic for people who walk or bike 


preserve existing trees and landscape elements where applicable 


ROUTE 53 FROM POND STREET TO HIGH STREET 


This section discusses the Route 53 corridor from Pond Street to High Street. It 
is the busiest section of the corridor and contains two major intersections that are 
usually congested during the peak hours. In between the two intersections, the 
roadway contains three lanes, two wide travel lanes of about 15 feet in each 
direction, and a continuous TWLTL of about the same width, which allows 
vehicles to travel at high speeds. 


Issues and Concerns 


In summary, there are major issues and concerns regarding this section of 
roadway: 


The TWLITL operation is unsafe because of its broad width and its 
extensive length without intersection gaps or median breaks. 


The frequent curb cuts and driveways in this section are wide, which are 
unsafe and inconvenient for people to walk and bike in the section. 


This section had a very high crash rate—double the state average for 
urban minor arterials. 


There are no crosswalks for people to cross Route 53 in between the two 
signalized intersections. 


The intersection of Route 53 at Pond Street and Main Street is very 
congested during the PM peak period, especially on the Route 53 
northbound approach. The approach had a large number of crashes in 
recent years. 


The intersection of Route 53 at High Street and Grove Street is congested 
during the PM peak period, especially on the Route 53 southbound 
approach. The approaches also had a large number of crashes in recent 
years. 


The TWLTL application aims to reduce crashes and to provide convenient 
access to adjacent developments; however, many drivers do not know how to 
use it appropriately. There are general rules for using a TWLTL: 


The TWLITL should be used for turning (should not travel continuously 
more than 200 feet). 
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9.2.2 


e When merging, slow down and use left-turn blinker. 
e Do not use it to pass vehicles in the adjacent lane. 
e Do not infringe adjacent lanes while waiting to turn left. 


e Do not use it as a refuge for joining the arterial traffic from side streets or 
from adjacent driveways. 


For three-lane urban arterials, the TWLTL is not as safe as the center lane with 
one-way left-turn pockets and traffic medians, particularly for roadways that carry 
20,000 or more vehicles per day. However, in order to provide access to 
continuous developments existing on both sides of an arterial, such as this 
roadway section, the TWLTL may be an inevitable choice. 


Proposed Short-Term Improvements 


In the short term, this roadway section can be considered for restriping to 
improve the TWLTL operation. Figure 11 shows the conceptual plan for restriping 
this roadway section. Major elements of the improvement include 


e restriping the TWLTL to 12 feet wide and dividing it into three sections by 
removing the TWLTL makings at the intersection of Route 53 and the 
Queen Anne Plaza Driveway, and adding a painted traffic median just 
south of Damon Farm Way; 


e replacing the TWLTL with a northbound left-turn only lane on the Route 53 
northbound approach at the Queen Anne Plaza intersection; 


e reducing the travel lanes to about 11 feet wide and increasing the 
shoulders to four to five feet wide, depending on the pavement widths; 


e maintaining the existing left-turn storage lengths on Route 53 at both 
intersections; and 


e modifying the speed limit in this section from 40 mph to 35 mph. 


synchro tests indicate that traffic operations at the two major intersections can be 
improved by retiming traffic signals under the existing layout. Appendix L 
contains the Synchro AM and PM peak-hour analysis reports for the signal 
retiming scenarios at the three signalized intersections in the corridor (including 
the intersection of Route 53 at Jacobs Trail). The expected improvements for the 
two intersections in this section are summarized below: 


e Atthe intersection of Route 53 at Pond Street and Main Street, the overall 
LOS and average delay would stay about the same in the AM scenario 
and improve somewhat in the PM scenario. However, in both scenarios, 
the Route 53 northbound approach would improve significantly with much 
reduced average delay for the left-turn movements, while the other 
approaches would maintain at the same LOS or improve slightly. 
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At the intersection of Route 53 at High Street and Grove Street, the overall 
LOS and average delay would improve slightly in the AM scenario, with 
the most improvement on the Grove Street approach. However, in the PM 
scenario, the overall LOS would improve significantly from LOS E to LOS 
C with much reduced average delay, especially on the congested Route 
53 southbound approach. Left-turn movements on the approach would 
improve from LOS F to LOS D with a significant reduction of average 
delay. 


5.2.3 Proposed Long-Term Improvements 


In the long term, this study proposes the following improvements for the section 
of Route 53 between Pond Street and High Street in general and at three specific 
locations. Figures 12 and 13 show the proposed improvements for this section in 
two conceptual plans. Appendix M contains the intersection capacity analyses for 
the major intersections in the corridor with the proposed improvements under the 
projected 2030 AM and PM peak-hour traffic conditions. 


Route 53 between Pond Street and High Street (Figures 12 and 13) 


Reduce travel lanes to 11 to 12 feet wide 
Modify the TWLTL as the proposed short-term improvements 


Consider installing a traffic signal at the intersection of Route 53 and the 
Queen Anne Plaza Driveway (detailed below as a specific location) 


Reconstruct the existing sidewalks and the adjacent areas into a shared 
use path or sidewalks and bike lanes with buffer in between (see the 
prospective roadway layout in Figure 12) 


Reduce the existing driveway numbers and sizes where applicable 


Change speed limit from 40 mph to 35 mph 


Route 53 at Pond Street and Main Street (Figure 12) 


Widen the Main Street approach and extend the storage length of the left- 
turn lane from 150 feet to 200 feet'® 


Extend the storage lengths of the right- and left-turn lanes on Pond Street 
from 150 to 200 feet 


'8 The storage length of a turning lane refers to the space where vehicles queue to wait for 
turning. The storage lane extension is based on the estimated queue lengths from Synchro 
analyses of the intersection operations under the projected 2030 AM and PM peak-hour traffic 
volumes and the consideration of available right-of-way. The Synchro reports of the analyses 
are included in Appendix M. 
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Move the stop line and the crosswalks on both the Route 53 southbound 
and Main Street approaches about 10 feet toward the intersection’? 


Reduce the turning radius on the Main Street right-turn approach 
Maintain the existing protected left-turn operation at all approaches 


Maintain the existing concurrent pedestrian signal phasing operation at the 
intersection 


Add sidewalk-level bicycle accommodation and bicycle detection 
connected to the signal system 


Route 53 at the Queen Anne Plaza Driveway (Figure 12) 


Signalize the intersection with accessible countdown pedestrian signals“ 
Install a crosswalk on the Route 53 northbound approach 
Operate the traffic signal with an exclusive pedestrian signal phase 


Coordinate this signal with the signal at the intersection of Route 53 at 
Pond Street and High Street?" 


Route 53 at High Street and Grove Street (Figure 13) 


Extend the storage length of the left-turn lane on High Street from 150 to 
200 feet 


Reduce the turning radii on both right-turn approaches on Route 53 
Add a crosswalk on the Route 53 southbound approach 
Maintain the existing protected left-turn operation on Route 53 


Maintain the existing exclusive/concurrent pedestrian phasing operation? 


'S This improvement will reduce the footprint of the intersection somewhat and improve the 
views of drivers to each other and to people walking at the intersection. However, the 
relocations should also take the necessary turning radii for trucks at this skewed intersection. 

20 The intersection carries a significant number of patrons to and from the plaza. It also is a 
suitable location to provide a protected pedestrian crossing on Route 53. The installation 
would increase safety and mobility for all users of this intersection, especially if a joined 
development of the parcels on the north side of the intersection is to be established. 

21 Synchro tests of the proposed coordination indicate that it would not impede the traffic 
operations at the Route 53/Route 228 intersection, which would maintain the same LOS and 
average delay (it would even improve slightly in the PM peak hour) as the uncoordinated 
situation. Synchro analyses also indicate that this new intersection would operate at desirable 
LOS in both AM and PM peak hours (see Appendix M). 

22 The existing pedestrian signals operate under a combined mode: the signal for crossing 
Route 53 operates under exclusive signal phases and the signals for crossing High Street 
and Grove Street (with crosswalks parallel to Route 53) operate concurrently with Route 53 
through and right-turn traffic. 
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Upgrade the traffic signal system to include accessible pedestrian count- 
down signals 


Add sidewalk-level bicycle accommodation and bicycle detection 
connected to the signal system 


59.3 ROUTE 53 BETWEEN HIGH STREET AND OAK STREET 


This section discusses the Route 53 corridor between High Street and Oak 
Street, including the intersections of Route 53 at Oak Street and the business 
district just south of Oak Street. Except the area adjacent to High Street, the 
roadway is narrow and abutted by continuous commercial developments. It 
contains two travel lanes, narrow shoulders, and sidewalks on the north side 


only. 


5.3.1 Issues and Concerns 
These are the major issues and concerns in this roadway section: 


Traffic flow is frequently impeded by vehicles slowing down or stopping for 
access to the adjacent developments. 


The existing 40 mph speed limit allows vehicle to travel at high speeds in 
this narrow roadway section. 


Frequent curb cuts and wide driveways exist on both sides of the 
roadway. 


The intersection of Route 53 at Oak Street has a large layout with wide 
turning radii. 


No sidewalks exist on the south side for residents to walk to the adjacent 
stores and shops. 


No accommodations are provided for people to bike in the section. 


5.3.2 Proposed Short-Term Improvements 
Proposed short-term improvements in this roadway section to consider include 


changing the speed limit in this section from 35 mph to 40 mph;° 


restriping the intersection of Route 53 at Oak Street by reducing the 
turning radii and increasing the shoulder widths on both side of Oak 
Street, so as to slow down the turning traffic and reduce the distance for 
people to walk across Oak Street; and 


23 This proposed improvement would require a further engineering study with speed data 
collected by using radar gun, laser gun, or LIDAR technology. 
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e doubling up the stop signs on Oak Street. 


5.3.3 Proposed Long-Term Improvements 


9.4 


In the long term, this study proposes the following improvements for the section 
in general and at the intersection of Route 53 at Oak Street. Figure 14 shows the 
conceptual plan of the proposed improvements. 


Route 53 between High Street and Oak Street 
e Reduce the travel lanes to 11 feet wide. 


e Add an 11-foot center lane to use as TWLTL or one-way left-turn lane, 
depending on the settings of adjacent developments. 


e Reconstruct the existing sidewalks on the north side into a shared use 
path and construct bike lanes and sidewalks at the same level with buffer 
in between on the south side (see the prospective roadway layout in 
Figure 14).*4 


e Reduce the existing driveway numbers and sizes where applicable. 


e Change speed limit from 40 mph to 35 mph. 


Route 53 at Oak Street 
e Reconstruct the intersection by reducing the lane widths and turning radii 
and shortening the pedestrian crossing distance on Oak Street. 


e Reduce the turning radii on the right-turn approaches on Route 53 
southbound. 


e Install a crosswalk on Oak Street under the reduced intersection layout. 


e Add a left-turn lane with 50-foot storage length on the Route 53 
northbound approach to improve traffic operations. 


e Add sidewalk-level bicycle accommodation at the intersection. 


ROUTE 53 BETWEEN OAK STREET AND HALL DRIVE 


This section discusses the Route 53 corridor between Oak Street and Hall Drive, 
including the intersection of Route 53 at Hall Drive. The adjacent areas in this 
roadway section are less developed, as a large portion of the south side is the 
protected town well-field surrounded by woods. Norwell Public Safety 
Headquarters, including Norwell Police and Fire Departments, is located just 
south of the town well-field. The section has two 12-foot travel lanes, shoulders 
of about two to four feet wide, and five-foot sidewalks on the north side only. 


24 Depending on the right-of-availability, other roadway reconfiguration alternatives (see 
Section 3.6) may have to be considered at the design stage. 
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5.4.1 Issues and Concerns 
These are the major issues and concerns in this roadway section: 


e People tend to drive at high speeds in this section because of the less 
settled surroundings, except in the vicinity of the Norwell Public Safety 
Headquarters.° 


e Traffic flow occasionally is impeded by vehicles slowing down or stopping 
for access to the adjacent developments. 


e Currently, there are no traffic controls on Route 53 for emergency vehicles 
to exist from the Norwell Public Safety Headquarters. The traffic control is 
crucial for the safety of the public safety officers and the roadway users. 


e No sidewalks exist on the south side for people to walk in the section. 


e No accommodations are provided for people to bike in the section. 


5.4.2 Proposed Short-Term Improvements 


Figure 15 shows the conceptual plan of proposed short- and long-term 
improvements in this section. In the short term, this study proposes to install a 
traffic control system on Route 53 for the emergency vehicle operations.2© Major 
elements of the traffic control system could include 


e creating a set of double emergency hybrid beacons facing each direction 
of Route 53 and a regular traffic signal facing the Headquarters 
driveway;7’ 


e providing a clearance of at least 150 feet wide for the emergency vehicles 
to turn in and out of the Headquarters; 


e installing “Emergency Signal Anead” (MUTCD W11-8) advance warning 
signs in both directions of Route 53 about 250 feet from the 
Headquarters;2° 


2° The corridor travel spot speed data in the area indicate that the travel speeds in the 
southbound approaching the Norwell Public Safety Headquarters is lower than other areas in 
this section. 

26 Originally staff proposed the emergency signal system as a long-term improvement. The 
study advisory members from Norwell considered it as a high priority and should be 
implemented in the short term. In addition, the members suggested that the feasibility of 
incorporating a crosswalk and pedestrian signals should be explored at the design stage, as 
currently only one protected pedestrian crossing exists in the 1.5-mile stretch between High 
Street and Jacobs Trails. Also at the design stage, if should be examined if additional 
warning, such as horn sounds, is necessary to support the signal system. 

2’ The beacons and the traffic signal should be all overhung and supported by mast arms. The 
entire signal system would be equipped with preemption functions controlled by the public 
safety officers. 

28 Manual on Uniform Traffic Control Devices (MUTCD) Chapter 2C provides more detailed 
information about the warning sign W11-8. 
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e installing “Stop Here on Flashing Red” (MUTCD R10-6) regulatory sign at 
the curbside next to the stop line in each direction of Route 53:29 and 


e installing “Emergency Signal: Stop on Flashing Red” regulatory sign next 
to the hybrid beacons facing each direction of Route 53. 


5.4.3 Proposed Long-Term Improvements 


oe, 


9.9.1 


In the long term, this study proposes the following improvements for the section 
in general and at the intersection of Route 53 and Hall Drive: 


e reduce the travel lanes to 11 feet wide 


e adda 12-foot center lane to use as left-turn only lane or traffic median 
depending on the settings of adjacent developments 


e reconstruct the existing sidewalks into a shared use path on both sides of 
the roadway (see the prospective roadway layout in Figure 16) 


e reduce the existing driveway numbers and sizes where applicable 


e reduce turning radii at the intersection of Route 53 and Hall Drive and 
install a crosswalk on Hall Drive 


ROUTE 53 BETWEEN HALL DRIVE AND JACOBS TRAIL 


This section discusses the Route 53 corridor between Hall Drive and Jacobs 
Trail. The adjacent land uses include commercial developments and other types 
of land uses, including a church, a park-like cemetery, and senior and retirement 
homes. The surrounding areas are wooded and have potential for village style 
mixed-use developments or redevelopments. 


The roadway contains two 12-foot travel lanes, shoulders of about two to three 
feet wide, and five-foot to six-foot sidewalks on the north side only. A signalized 
crosswalk exists on the south side of Washington Park Drive. The location is 
controlled by a regular traffic signal with pedestrian signals and push buttons. It 
provides 21 seconds for people to walk across Route 53. Field observations did 
not identify major problems at this crosswalk. However, some improvements can 
be made to increase drivers awareness of the crosswalks. 


Issues and Concerns 
These are the major issues and concerns in this roadway section: 


e The roadway does not provide a safe and convenient left-turn access to 
the adjacent developments on both sides. 


22 See MUTCD Chapter 2B for the regulatory sign R10-6. 
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Traffic flow frequently is impeded by vehicles slowing down or stopping for 
access to the adjacent developments. 


There are frequent curb cuts and wide driveways exist on both sides of the 
roadway. 


There are faded pavement markings along the roadway. 
No sidewalks exist on the south side for people to walk in the section. 
No accommodations are provided for people to bike in the section. 


5.5.2 Proposed Short-Term Improvements 
Proposed short-term improvements in this section include 


restriping faded pavement markings; 


restriping the stop lines at the signalized crosswalk to 1.5 feet thick and 
installing “Stop Here on Red” (MUTCD R10-6) regulatory signs on the 
curbside at the stop line in both directions; and 


installing an advance pedestrian crossing warning sign (MUTCD W11-2) 
on the Route 53 southbound approach about 200 feet ahead of the 
signalized crosswalk.°° 


5.5.3 Proposed Long-Term Improvements 


In the long term, this study proposes the following improvements for the section 
in general and at the signalized crosswalk. Figure 16 shows the conceptual plan 
of the proposed improvements: 


reduce the travel lanes to 11 feet wide 


add a 12-foot center lane to use as left-turn only lane or traffic median 
depending on the settings of adjacent developments 


reconstruct the existing sidewalks into a shared use path on the north side 
and construct a shared use path on the south side (see the prospective 
roadway reconfiguration in Figure 16) 


install Americans with Disabilities Act (ADA) compliant wheelchair ramps 
on both sides of the signalized crosswalk, in conjunction with the 
construction of shared use paths 


retime the pedestrian crossing signal at the signalized crosswalk based on 
the reconfigured roadway*" 


3° Currently, there is a pedestrian crossing warning sign on the northbound approach but no 
warning sign on the southbound approach. 

31 The signal equipment at the crosswalk may need to be relocated and updated due to the 
roadway reconfiguration. At the design stage, it should be considered to be replaced by a 


Page 51 of 77 


Route 53 Corridor Study in Norwell June 2021 


9.6 


5.6.1 


e maintain the speed limit at 35 mph in this section 


ROUTE 53 BETWEEN JACOBS TRAIL AND ASSINIPPI AVENUE 


This section discusses the Route 53 corridor between Jacobs Trail and Assinippi 
Avenue, including both the intersections of Route 53 at Jacobs Trail and at 
Assinippi Avenue. The corridor contains a large-scale Stop & Shop on the south 
side and local stores and shops, a few residences, and vacant lands on the north 
side. 


The roadway contains three 12-foot travel lanes (two in the southbound and one 
in the northbound), shoulders of about two to three feet wide, and five-foot 
sidewalks on the north side only. The intersection of Route 53 at Jacobs Trail 
and Stop & Shop Driveway is signalized. The intersection of Route 53 at 
Assinippi Avenue is unsignalized with stop-control on Assinippi Avenue. 


Issues and Concerns 
These are the major issues and concerns in this roadway section: 


e Both intersections have a large layout with wide turning radii, especially 
the intersection at Assinippi Avenue. 


e The intersection of Route 53 at Jacobs Trail has a relatively high number 
of angle crashes in recent years involving a northbound left-turn vehicle 
colliding with a southbound through vehicle. 


e One crash involved a person walking across the Assinippi Avenue right- 
turn approach and colliding with a right-turning vehicle. 


e No sidewalks exist on the south side for people to walk in the section. 


e No accommodations are provided for people to bike in the section. 


5.6.2 Proposed Short-Term Improvements 


Proposed short-term improvements in this section to be considered include 


e retiming the signal at the intersection of Route 53 at Jacobs Trail with the 
northbound left-turn phase being revised from lagging to leading mode, 
which runs simultaneously with the southbound left-turn phase;°2 


e restriping the intersection of Route 53 at Assinippi Avenue by reducing the 
turning radii and increasing the shoulder width on the right-turn lane of 


fully functional traffic signal with accessible pedestrian signals at the intersection of Route 53 
and Washington Park Drive. 

32 Synchro AM and PM intersection capacity analysis reports for the signal retiming scenarios 
are included in Appendix L. 
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Assinippi Avenue, so as to slow down the turning traffic and enhance the 
safety for people to walk across Assinippi Avenue; and 


increasing the size of the stop signs on Assinippi Avenue. 


5.6.3 Proposed Long-Term Improvements 


In the long term, this study proposes the following improvements for the section 
in general and at the intersections of Route 53 at Jacobs Trail and at Assinippi 
Avenue. Figure 17 shows the conceptual plan of the proposed improvements. 


Route 53 between Jacobs Trail and Assinippi Avenue 


Maintain the travel lane distribution (two in the southbound and one in the 
northbound)?s 


Reduce the southbound travel lanes to 11 feet wide 
Maintain shoulders of three feet wide on both sides of the roadway 


Reconstruct the existing sidewalks to include sidewalk-level bike lanes 
with buffer in between and construct a shared use path on the south side 
of the roadway 


Maintain 35 mph speed limit in this section 


Route 53 at Jacobs Trail and Stop & Shop Driveway 


Reduce the turning radii and lane widths at the intersection in conjunction 
with the corridor reconstruction 


Add a crosswalk on the Route 53 southbound approach** 


Reduce the storage length of the left-turn lane on the southbound 
approach from over 200 feet to 75 feet*® 


Upgrade the pedestrian signals to accessible countdown signals 


Add bicycle detection connected to the signal system 


33 The roadway section has an about even daily traffic volume in both directions. In the PM 
peak hour, the northbound approach of the Jacobs Trail intersection is somewhat congested. 
Synchro tests of switching the southbound/northbound lane distribution indicate that it is not 
favorable because it would create even longer queues on the intersection’s southbound 
approach and impede accesses to and from the adjacent businesses there. 

34 The addition would not affect the existing exclusive pedestrian signal phasing operation at 
the intersection. 

35 The storage length is excessive as the approach carries a low volume of left-turn traffic of 
about 20 to 30 vehicles per peak hour. The remaining space can be used as a left-turn pocket 
to access the businesses on the south side. 
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9.7 


Route 53 at Assinippi Avenue 
e Maintain the existing stop-control operation*® 


e Reduce the turning radii and the lane widths and shorten the pedestrian 
crossing distance on Assinippi Avenue 


e Reconstruct the traffic island on Assinippi Avenue with ADA-compliant 
wheelchair ramps 


e Add sidewalk-level bicycle accommodation in the vicinity of the 
intersection 


OVERVIEW OF PROPOSED LONG-TERM IMPROVEMENTS UNDER 
PROJECTED 2030 TRAFFIC CONDITIONS 


To further examine the effect of the proposed long-term improvements at the 
various locations described above, staff constructed traffic models for projecting 
traffic conditions in the Route 53 corridor to the horizon year 2030. Staff 
projected the 2030 traffic volumes by using growth factors estimated from the 
recent traffic impact study for the Queen Anne's Corner and the Boston Region 
MPO’s regional transportation planning model. The models project that traffic in 
the study area would increase by three percent (about 0.3 percent annually) in 
the AM peak period and four percent (about 0.4 percent annually) in the PM peak 
period from 2020 to 2030. 


Figure 18 summarizes the weekday AM and PM peak hour intersection capacity 
analyses for major intersections in the corridor under the projected 2030 traffic 
conditions. With the proposed long-term improvements, all the intersections 
would operate at an acceptable level of service (LOS E or better) during the 
weekday AM and PM peak hours. 


synchro 2030 peak-hour capacity analysis reports of the study intersections are 
included in Appendix M. These reports present the results of the analysis of the 
future-year weekday AM and PM peak hour traffic conditions, under the 
assumption that the proposed improvements are implemented. 


3° The unsignalized intersection would operate at an overall acceptable LOS under the 
projected 2030 traffic conditions (see Appendix M). The only approach encounter undesirable 
delays during peak hours is the left-turn approach on Assinippi Avenue, which carries about 
five to ten vehicles per peak hour. 
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Chapter 6— Summary and Recommendations 


This report provides a vision for the long-term development of the Route 53 
corridor in Norwell and presents a series of improvements that would support the 
corridor to operate safely and efficiently for all people who walk, bike, and drive, 
or ride with others in the corridor. The recommendations included are based on a 
series of safety and operations analyses that were performed to identify safety 
and operational problems in the corridor and to develop short- and long-term 
improvement alternatives. 


The recommended short-term improvements could enhance safety for all users 
and improve traffic operations in the study area. With a high benefit-to-cost ratio, 
these short-term improvements should be considered and implemented as soon 
as resources are available from highway maintenance or Chapter 90 funding. 
Among them, three projects are identified for implementation: 


1. Review and retime the traffic signal at the three signalized 
intersections in the corridor. 


2. Restripe the Route 53 section between Pond Street and High Street. 


3. Reconstruct the roadways adjacent to the Norwell Public Safety 
Headquarters and install a traffic control system on Route 53 for 
emergency vehicle operations.?’ 


To significantly improve the safety, mobility, and access for all users in the 
corridor would require a series of long-term improvements. The benefits 
expected to result from implementing the proposed long-term improvements from 
this study include 


e improving accommodation and safety for people who walk and bike; 


e improving mobility and safety for people to access adjacent businesses, 
offices, and residences; 


e sustaining appropriate travel speeds and increase safety for all users in 
the corridor; 


e maintaining efficient traffic operations on Route 53; 


e supporting and enhancing economic activities; and 


3” This improvement would take more time and resources than the usual short-tern 
improvements, but should be achievable in three years. It is considered a high priority and 
strongly supported by the Town of Norwell. As it is related to the corridor economic 
development and public safety, potential resources could include state- or town-supported 
economic development and public safety improvement funds in addition to the highway- 
related funds. 
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e enhancing livability for neighborhoods and the subregion. 


Implementing the recommended long-term improvements in this 2.2-mile corridor 
would require sufficient resources. Four implementation stages can be 
considered for the entire corridor, as follows: 


1. Route 53 between Norwell Public Safety Headquarters and Jacobs 
Trail 

2. Route 53 between High Street and Norwell Public Safety Headquarters 

3. Route 53 from Pond Street to High Street 

4. Route 53 from Jacobs Trail to Assinippi Avenue 


Depending on the available and potential resources, the Town of Norwell could 
consult with MassDOT District 5 and reprioritize the implementation stages by 
rearranging, combining, or dividing the four proposed segments. 


Meanwhile, achieving the proposed Complete Streets vision for Route 53 via the 
recommended improvements would require significant effort and collaboration on 
the part of all stakeholders, including the Town of Norwell, residents, business 
owners, and MassDOT. All parties must concur on how the recommendations 
should be realized in a resourceful and fiscally responsible manner. 


The next steps toward implementation are for the town to identify priority sections 
of Route 53 and work with MassDOT District 5 to initiate a project. For 
municipalities to initiate roadway projects, MassDOT recently developed an 
online tool for submission. The Massachusetts Project Intake Tool (MaPIT) is a 
web-based application designed to help proponents map, create, and initiate 
projects with available in-house geographic information system (GIS) resources. 
The tool can be accessed from the GeoPass webpage of Massachusetts GIS for 
Transportation (GeoDOT) website, https://massdothpi.esriemcs.com/mapit. 


To move a project from the initiation to the development stage, the Town of 
Norwell must obtain favorable assessment from MassDOT’s Project Review 
Committee, start the project design process, and identify potential funding 
sources by coordinating with MassDOT and the Boston Region MPO. 


MPO staff will continue to support this work by providing assistance with further 
project planning and the funding process. In addition, staff will continue to 
monitor the progress toward implementing this study’s recommendations via the 
MPO’s UPWP Study Recommendations Tracking Database. 


Appendix N contains details about the various steps in MassDOT’s project 
development process, including a schematic timetable. Information about the 
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project development process may be found on MassDOT’s website, at 
https://www.mass.gov/service-details/project-development-process. 
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1. How do you typically travel on Route 53? 


(Multiple-choice answers from 217 respondents) 


Drive alone in an automobile 
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Drive others or travel as a passenger in an automobile SN SSS... 141 
Vi a 2 
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Travel to take the Plymouth & Brockton commuter bus -~ 7 
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2. Please indicate the purpose of your usual trips on Route 53. 
(Multiple-choice answers from 217 respondents) 


Work 118 


Shopping (including trips for pharmacy, banking, and ...) 206 
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Dining 
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Social/recreation 
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3. Please indicate the destination of your usual trips on Route 53. 
(Multiple-choice answers from 216 respondents) 
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4. While driving on Route 53, what problems do you encounter? 
(Multiple-choice answers from 216 respondents) 


Long wait times at intersections with signals 109 


High volume of traffic (congestion) 


Safety concerns, such as crashes and aggressive drivers ———— 65 
Difficulty turning into and out of side streets ee 117 
Difficulty turning into and out of stores and restaurants enna 163 
Poor sight distance —_- 28 
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5. While bicycling or walking along Route 53, what particular problems do you regularly encounter? 
(Multiple-choice answers from 215 respondents) 


Lack of bike lanes or useable shoulders 47 


Lack fides 50 


50 


Lack of midblock crossings or difficulty crossing Route 53 


Lack of accessible curb/wheelchair ramps es 13 


Sidewalks too narrow or in poor condition 


Too many conmerdal civevays, i 22 


High volume of traffic 
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High speed of vehicles 


Insufficient pedestrian crossing times at intersections with signals SS 35 
Poor street lighting ————— 23 
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6. Please indicate any improvements that you would like to see implemented on Route 53. 


Increase safety for all road users (reduce crashes) 


Accommodate pedestrians 


Improve pedestrian crossings on Route 53 


Accommodate bicyclists 


Reduce traffic congestion 


Add left-tum lanes and improve access to adjacent businesses 


Improve shuttle and local bus service 


Other (please specify) 


(Multiple-choice answers from 215 respondents) 
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7. Please indicate the most important imrovement that you would like to see implemented on Route 53. 


Increase safety for all road users (reduce crashes) 


Accommodate pedestrians 


Improve pedestrian crossings on Route 53 


Accommodate bicyclists 


Reduce traffic congestion 


Add left-tum lanes and improve access to adjacent businesses 


(Single-choice answer from 207 respondents) 
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Improve shuttle and local bus service — 7 


Other (please specify) —— 15 
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Corridor Daily Traffic Summary 


Count Location 
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Summary of Route 53 Survey Results by Question and Answer 


A\Q 1.How do you typically travel on Route 53? (Check all that apply.) 217 Total Responses 
1 Drive alone in an automobile 194 89.4% 
2 Drive others or travel as a passenger in an automobile 141 65.0% 
3 Walk 34 15.7% 
4 Bicycle 18 8.3% 
5 Travel to take the Plymouth & Brockton commuter bus 7 3.2% 
6 Other (please specify) 6 2.8% 
Drive to commuter rail in East Weymouth 
shopping 


Running for exercise; and my kids walk and bike on the sidewalk; and we live on Farrar 
Farm Rd which is right off of Washington St 

Also run 

Motorcycle 

shopping 


A\Q 2. Please indicate the purpose of your usual trips on Route 53. 


(Check all that apply.) 217 Total Responses 
1 Work 118 54.4% 
2 Shopping (including trips for pharmacy, banking, and ......) 206 94.9% 
3 Dining 152 70.0% 
4 School/daycare 53 24.4% 
9 Social/recreation 115 53.0% 
6 Exercises and health improvement activities 85 39.2% 
7 Other (please specify) 18 8.3% 


St Helen Church, Highway Access (via Grove St) 

Own property 

Live off Washington St, so use it multiple times per day. 

| live off of Washington Street so | am on it countless times throughout the day. Please 
don't add a turning lane on this residential section of Washington Street-it will only 
encourage people to drive faster. This is a cut through for many, but this is OUR 
neighborhood! If they don't want to have to wait for someone to turn into a business or 
street then they can hop of Route 3 at the Home Depot and get off at The Hanover Mall. 


traveling to another town 

Doctors & Dentists. Also we live in a neighborhood off Rt 53 so we have to use it every 
time we leave the house. 

passing through 

Home 

Church and Meetings 

Healthcare providers 

Going to Rte 3 South 

| live in Jacobs Trail, so by definition, | must drive or walk on 53 to go anywhere at all. 
To access route 3 

To get home 

Library 

church 


A\Q_ 3. Please indicate the destination of your usual trips on Route 53. 


(Check all that apply.) 216 Total Responses 
1 North Section (Pond Street-Oak Street; 148 68.5% 
2 Middle Section (Oak Street-Hall Drive) 140 64.8% 
3 South Section (Hall Drive-Assinippi Avenue; 168 71.8% 
4 North of Pond Street 121 56.0% 
5 South of Assinippi Avenue 158 73.1% 
6 Other (please specify) 11 5.1% 


Queen Anne's Corner 
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Washington Street 

Farrar Farm Road-that is where we live, right off of Washington Street 
| live close to it and use it to get to everywhere in my life. 

Transit to Hingham/Hanover 

travel through to Brockton 


| live in Jacobs Trail, so by definition, | must drive or walk on 53 to go anywhere at all. 
| usually travel between Rts 3 and 123, but occasionally from Assinippi Ave. to Rt 3 at 
Derby St Interchange 


Oak to 228 
reside off of Route 53, travel to all locations 


A\Q 4. While driving on Route 53, what problems do you encounter? (Check all 


that apply.) 216 Total Responses 
1 Long wait times at intersections with signals 109 90.5% 
2 High volume of traffic (congestion) 152 70.4% 
3 Safety concerns, such as crashes and aggressive drivers 65 30.1% 
4 Difficulty turning into and out of side streets 117 54.2% 
5 Difficulty turning into and out of stores and restaurants 163 15.9% 
6 Poor sight distance 28 13.0% 
7 Poor street lighting 28 13.0% 
8 Other (please specify) 32 14.8% 


lane merges and drivers who don't get left to turn left or right to turn right 

Other drivers running red lights 

The lane dividers are getting "washed" out and are tough to see at night especially when it 
iS raining. 

Excessive entrances and exits 

Speeding 

Overall appearance if this major thoroughfare. 

Often when you are waiting to turn into a side street or store people will try to drive around 
your car Causing a dangerous situation. If there was a sidewalk on both sides of the street 
cars would no longer be able to try to squeeze past cars to get around-they would just 
have to wait 30 seconds to a minute for you to turn!! 

| work at 515 Washington and often encounter people blowing through the right hand stop 
sign from 123 to 53. It makes it impossible to safely pull out of my office. 

poorly marked and enforced merging 

when it snows a lot snow banks are difficult to see around when pulling out of stores. The 
noise of the traffic on 53 wakes me up in the morning and i am on Prouty Ave 

Driver's don't understand how to use the turning lane 

corner 

We live in Jacob Shores neighborhood & even though there is a light, people drive 
extremely fast trying to make the light & often run it. 

Poor pedestrian accommodations 

Occassionally there is traffic during typical commute times but | have never really had a 
problem. 

very long wait times to turn left from washington street on to Pond St 

The one section between grove and pond street that goes to one lane backs up a lot and 
is dangerous. Drivers get impatient and drive erratically. 

very slow moving traffic 

worn painted lines on edge of road 

Too many signs and lights too bright 

poor turn signal use 

drivers sometimes cut through corner businesses to dodge traffic light at intersections 

1. Trattic on the weekends is backed up trom QA Corner all the way to the Catholic 
Church. 2. | work at NEC bldg (#167 Washington @ Oak) - VERY hard to turn left out of 
our driveway. 3. @ the Stop & Shop light, there is a lane on the SB side for turning left into 
Jacobs Trail. But people on the NB side use this as a turning lane for the Beijing House 
plaza. Dangerous (and rude). 
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Trying to pull out of the neighborhood at Jacobs Trail is hard since people are running the 
red light constantly 

Pot holes 

speeding 

traffic literally stopped from and backed up at various times of the day from High Street 
down past Oak towards the fire station because of the light 

THE LIGHT NEAR STOP & SHOP -- GET BACKED UP ON 53 GOING NORTH 

Speed to fast 

Too many temporary signs, both temporary and permanent that obstruct vision. Safe 
biking is confined to sidewalks which causes other problems. 


A\Q_ 5. While bicycling or walking along Route 53, what particular problems do 
you regularly encounter? (Check all that apply.) 
1 Lack of bike lanes or useable shoulders 
2 Lack of sidewalks 
3 Lack of midblock crossings or difficulty crossing Route 5¢ 
4 Lack of accessible curb/wheelchair ramps 
5 Sidewalks too narrow or in poor conditior 
6 Too many commercial driveways 
7 High volume of traffic 
8 High speed of vehicles 
9 Insufficient pedestrian crossing times at intersections with signals 
10 Poor street lighting 
Poor connectivity to a destination, such as a workplace, school, recreational area, 
11 or residence 
12 Other (please specify) 
Insufficient crosswalks by Queen Anne's corner on Washington St. 
Vehicle drivers who don't respect bichyclists right to ride on the road. 
See walkers on sidewalks. Never see bikes!! 
| would never walk or bicycle on that road - way too dangerous 
My kids are always nervous when biking on the sidewalks because cars are going so fast 
past them-my kids wouldn't even think of riding their bike on the actual side of the street 
because of the fast cars and distracted drivers. 
Much too dangerous to bike or walk 
It would be good to cut the brush back as you go up the hill toward oak street on 53 for us 
joggers 
Have never walked due to poor connection issue from Main Street in Hanover 
unclear pavement markings/signage for lane designations and merges 
| would never bike or walk on 53 
biking is not safe 


question as posed is not be applicable to some...personally, | would not want to walk or 
bicycle on this road as it's not safe, but | do witness locals who do (including children), and 
also going for a "run" along this road as there are several fitness centers here. 

It's too dangerous to walk or bicycle on Route 53 

This is not a street for bike riding, unless you want to die. 

| live in Jacobs Trail and would LOVE to be riding my bike or walking more for errands, but 
(1) the road is too scary to cross, sidewalks are nonexistent in some places, and (3) 
sidewalks are strewn with gravel and dirt. 


A\Q 6. Please indicate any improvements that you would like to see implemented 
on Route 53. (Check all that apply.) 
1 Increase safety for all road users (reduce crashes) 
2 Accommodate pedestrians 
3 Improve pedestrian crossings on Route 5& 
4 Accommodate bicyclists 
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47 
99 
90 
13 
42 
32 
72 
65 
35 
23 


22 
22 


21.9% 
27.4% 
23.3% 

6.0% 
19.5% 
14.9% 
33.5% 
30.2% 
16.3% 
10.7% 


10.2% 
10.2% 


215 Total Responses 


127 
99 
98 
63 


599.1% 
46.0% 
45.6% 
29.3% 
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5 Reduce traffic congestion 

6 Aad left-turn lanes and improve access to adjacent commercial developments 

7 Improve shuttle and local bus service 

8 Other (please specify) 
| would like to ride my bike to work from Norwell Center to Washington St, but, it's too 
dangerous. How can we assist with global warming, when we don't have the tools like a 
safe bike path? 
4 or 5lanes between Grove and Queen Anne's corner.. 
When RT-3 is backed up, people get off the highway onto 53. Causes congestion 
Slow traffic down. 


reduce driveways 
Ine segment of Washington Street trom Rt123(Main St) to Grove Street Is a highly 


residential area in addition to the many shops and businesses. It is very important for the 
Town of Norwell to maintain the safety of the residents-especially the youth and teenagers 
of Norwell that live in that area. We can't turn this section into the major roadway like in 
front of the old Hanover Mall. We need to encourage people to walk to the restaurants, 
shops, gyms, clothing stores-we need sidewalks on that section on the side of the Norwell 
Fire/Police Station. 

Combine acces points or areas to turn Left onto 53 out of a business. Starbucks area is a 
challenge to get in and out of especially at high traffic areas 

make 53 two lanes in Norwell 

traffic calming 

better surface for roads 

Repaint side lines on streets often 

The phrase "accommodate pedestrians" isn't quite right. It should be "encourage multi- 
modal usage, emphasizing pedestrian and bike usability." Also, this is not transportation- 
related, but the entire 53 corridor is unsightly. It lacks aesthetic and coherence. 

increase police presence? (rarely does this seem to be occurring in Norwell as often as 
they are seen on lesser busy roadways.) 


Queen Anne Corner is a chokepoint 
completely eliminate "sandwich board" and other temporary signs that reduce site lines for 
everyone 


A\Q 7. Please indicate the most important improvement that you would like to see 
implemented on Route 53. (Check only one.) 
1 Increase safety for all road users (reduce crashes) 
2 Accommodate pedestrians 
3 Improve pedestrian crossings on Route 5& 
4 Accommodate bicyclists 
5 Reduce traffic congestion 
6 Add left-turn lanes and improve access to adjacent commercial developments 
7 Improve shuttle and local bus service 
8 Other (please specify) 
Widen Grove Street to Route 123. 
Add lighting between Hall and Oak. 
Improve safety for turning Left onto 53 out of businesses 
Add more travel lanes to road like Whiting Street in Hingham. 
Reduce Allowable Speed 


Make two lanes each way between grove and Pond streets 
Congestion is a Queen Anne's Corner issue. The larger concern is getting people out of 
their cars, So yes, more shuttles and bus service would be positive. 


fix Queen Anne Corner 
slower speeds 
remove all temporary signs 
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150 
137 
44 
16 


69.8% 
63.7% 
20.5% 

7A% 


207 Total Responses 


42 
12 

4 
10 
70 
47 

7 
15 


20.3% 
9.8% 
1:9% 
4.8% 

33.8% 

22.1% 
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1.2% 
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Summary of Route 53 Survey Comments by Location and Issue 


Index |location issue [Comments 


Corridor Access Explore ways to combine side by side curb cuts for adjacent properties. 
Eliminate one-way (in or out) curb cuts. Where they do exist, nobody complies. So what's the point? 
| don't know how to fix it.....sometimes | am stuck for very long periods of time trying to get out of store parking lots. 


Third lanes 
middle turn lane and bike lane 


143|Corridor Access, Bike It is annoying to drive from assinippi to queen anne's and constantly stop for people turning across the oncoming lane to the gym, a street or a business. Then traffic goes 20 to 30 miles an hour for...... ? Often those cars causing the 
slowness turn or end up just going very slow even when traffic is light. Sorry, this is just a complaint and probably not what you are looking for. | am assuming these drivers are jittery or afraid or maybe just overly cautious when they 
drive which could be their perception that the road is dangerous or ...whatever. This said, the Hanover side of assinippi route 53 moves along quite well. More businesses and less neighborhoods | guess. | bike and yes - | avoid 53 
usually. All of it. 


A middle turning lane would be helpful, but we still need the sidewalks and some space for runners and bicyclists. 
Pedestrian 


62|Corridor Access, Pedestrian, | think it is very important to note that this RESIDENTIAL section of Washington from Main Street (Rt 123) to Grove Street IS the Norwell Town Center for many residents of Norwell. It is so important to help the residents and shops 
Speeding owners to thrive and be safe in their neighborhood. 
| also think it is very important to have a sidewalk in front of the new Norwell Fire/Police Station and additional crosswalks to get to the station from across Washington Street. Sidewalks on both sides and crosswalks will only 
encourage more people to walk to get a sandwich at On Rye, BoCafe, or the Juice Barn or Press Juice Bar or dinner at the Fours, Trattoria San Pietro or Norwell Pizza, etc... 
| do think the lights near Grove and Pond greatly impact the backups that do occur on Washington Street on the weekends. Especially, the left turn only signal at the Pond Street intersection doesn't let enough cars turn left-most 





people are still turning in the intersection when the light is red. And the Grove Street light seems to get backed up because of it. 
Maybe there is some way to consolidate entrances/exits for some of the shopping areas that are adjacent to each other so it would be more feasible to have safe sidewalks on both sides of Washington Street. 


Access, Pedestrian, The road design and allowable speeds have been in place since it was much less develoPedestrian. Needs to slow traffic down and accomodate walkers and turning from side streets 
Speeding 


Access, Traffic cannot get in or out of anyplace because no one lets drivers out and there are few breaks in traffic. turning lanes would be great, but traffic light timing would be useful too 









74| Corridor Access, Traffic | live off Washington Park Drive so | use 53 literally every day. It works fairly well most days but the most problems are with the amount of traffic which tends to increase greatly whenever there is high traffic or congestion on Route 3 
(think Cape traffic on Friday and Sunday afternoons in the summer). Because the Norwell stretch of 53 is one lane, it can get really backed up. 
Additionally the stretch of 53 between Route 228 and Grove Street is extremely difficult to enter when using businesses there because there are too few lanes for traffic to flow naturally 


The horrible road situation adds to a general unkempt sprawl condition. It's an eyesore and lanes change indiscriminately from 1 to 2 to 3 lanes causing merging backups. 
It's always difficult trying to take a left hand turn coming out of the businesses. 


Make it better for the cyclists Too! 


121|Corridor Bike Please do not consider adding bike lanes unless and until the road is widened along its entire length - at least the Norwell portion. And that makes not much sense unless neighborhood towns - Hingham and Hanover - do the same. 
There are sidewalks already along 53 - poorly designed and installed but existing. 


Bike, Pedestrian | would like to see sidewalks and bicycle lanes. The road surface has to many bumps, cracks and holes. 


There are no crosswalks or sidewalks in most places. 
Riding a bike is a deathwish. It'd be good to have that option to run errands without a car like you can do in the city. 

Sidewalks are poorly plowed and maintained. During snow events and after people walk on the road rather than the sidewalk. VERY DANGEROUS. 
The frustrating part is that it could be easily cured by taking more time to clear the sidewalks 


Corridor Pedestrian In general, it would be nice to have sidewalks on Route 53 so that Pedestrianestrians can travel along the road, especially with Hanover Crossing coming. Norwell is a town that has lots of kids and allowing families to get from one 
point to another by walking would be a huge benefit to the town. 


Reduce the commercial "look"and improve the traffic congestion. This is a highly populated area with families and children. Focus on beautifying it and making it Pedestrianestrian friendly. Encourage community by allowing children 
and families to safely walk to local businesses. Keep the commercial growth away from densely populated areas and grow the industrial park in our backyard!! 
| 66|Corridor__—— [Road Maintence _| It's not something that needs to be addressed immediately, but would be nice to see generalupkeepalongtheroute. 


Traffics and people running lights 
People do not obey lights. Increase break between changing lights.More lights along Rt 53 are needed. 


Corridor Speeding, In addition to reducing congestion, better traffic enforcement overall. There are lots of soeeders, running red lights, especially at the Rt 3 onramp intersection... aggressive driving in general. | never see anyone ever pulled over, but | 
Enforcement see tons of violations, or so it seems. 


Speeding, Pavement |Reduce speed, fix the road 
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Traffic 
aff 


Traffic There appear to be too many traffic signals too close to one another. You get stopPedestrian at one light and then when you go to the next one you get stopPedestrian again. They are not timed for traffic and that causes congestion 
and backup. 


58] Corridor Traffic The lane configuration on Rte. 53 South at Grove Street is poor. 1. Approaching the intersection it is unclear which lane is the through lane. 2. The storage area for left turning traffic onto Grove Street East (toward Scituate) is 
insufficient during peak volume times. A smarter signal needs to be added that gives left turning traffic a longer left turn signal or two left turning lanes need to be added with perhaps a lane drop near Bay Path Lane. 3. The lane drop 
from two lanes to one through lane on Rte 53 South is poor - two southbound lanes should continue on Rte 53 South from the Citizens bank past the Kappy's Liquor store. 

The lane drop on Rte 53 North between Grove Street and Rte 228 needs to be eliminated - two lanes need to be maintained from South of Grove Street to the existing two lanes North of Rte. 228. 

The left turning lane on Rte 53 North onto Rte 228 West (toward Rte 3) is insufficient and the timing is too short for left turning traffic much of the time. (Many cars run the amber and red left turn light.) Again, a smarter signal needs 
to be added that gives left turning traffic a longer left turn signal or two left turning lanes need to be added. 

| realize that my comments do not address Pedestrianestrians or bicyclists but sidewalks do exist in the Queen Anne area and I'm not sure that | have ever seen a bicyclist in this area. 

While not as bad as the Queen Anne area, the Rte 53 Rte 123 intersection can be annoying. Left turning traffic on Rte 53 North onto Rte 123 West can tie up the intersection and the flow of traffic. Perhaps a dedicated left turn lane 
on Rte 53 North at Rte 123 would help traffic flow more smoothly. (And moving the lane drop on Rte 53 North past Assinippi Ave. might help also.) 


Traffic TOO MUCH TRAFFIC! 
Traffic South of queen annes corner on 53 entire way to Hanover is usually completely congested on a daily basis as well as route 123. 
raffic Increase the width of the roadway. 


Traffic Better signage to signal a lane reduction in places would also help somewhat. The towns along 53 are allowing too much construction of new business and housing. The problem will continue to get worse unless until they address 
the over development along route 53. Adding lanes would help, but make it more unsafe. Left hand turn signals would definitely help. 

raffic 
Zoning Stop over building on the road .. | would not want it to look like rte 53 at main st by the big y 

| 90|Corridor | Emergency 
Greenscape 
Light 
-—320|Corrider Eat 
ae an eee ee eee eee 
| 60|Corridor [general _———SSs*Betweenaassinippiandqueenanne'scorner, 


ae has resulted in transformation of Route 53 to a strip mall which results in hazardous traffic flows... There is a need to review and revise zoning. Improve traffic flow by better demarcation of lanes. Traffic flow is especially 
dangerous at the Assinippi intersection. Expand system of sidewalks! 

Impossible to cross Route 53 by Queen Anne's corner. Insufficient cross walks. Dangerous speeds and aggressive drivers. Pedestrianestrians DO NOT have the right of way. If we are going to tackle global warming and climate change, 
give us the tools to allow us to walk or bike to our destinations. It's inevitable anyway that we will have to go that way. Reduce traffic. Encourage bikes and walking. 


Traffic light timing at Queen Anne's Corner needs to be re-evaulated. 
| travel through Queen Anne Corner daily to and from work. The area is too highly congested and a chokepoint to smoothly flowing traffic. 


| work from home so | time my outings on 53 to avoid traffic. | think Queen Anne Corners could be re-configured better for commuter traffic. | think the recent improvements have made a huge improvement. 


Queen Anne's Corner and Pond Street 
Int-1, Int-5 Traffic Congestion at Queen Annes Corner and Lack of planning at Assinippi 


176|Int-1, Int-5 Traffic, Safety Turning from Dunkin Donuts to Pond Street heading to Rockland. Can't cross two lanes easily. Really risky. 
Don't like the Y on the backside of DD in front of Hingham Savings. Very difficult to join Main Street. Don't like turning from Washington onto Assinippi Avenue to go to HIS. 


Where a left turn arrow exists, ensure they all turn to a yield (blinking yellow arrow) rather than a red light. This will decrease traffic congestion is many cases, specifically at the intersection of Route 53 and Grove St. 


181|Int-2, CVS Traffic, Access, Add traffic signal for those heading south along Washington who veer onto High street to avoid when light on Washington and Grove is red. Allow left turn onto High street when exiting the CVS. Add more speed limit signs. More 
Pedestrian crossing walks with signage stating motorist must stop for pedestrians. 


It's difficult to turn left obtain Washington St from Hall Drive 
119|Int-4 Pedestrian, Safety The intersection of Jacobs Trail and Stop and Shop is dangerous for Pedestrianestrians crossing Jacobs Trail. Vehicles exiting the neighborhood cannot see anyone on the sidewalk until they are in the street. This is especially dangerous 
for baby carriages and bicycles. The line of sight coming up Jacobs Trail to Washington Street needs to be improved so Pedestrianestrians on the sidewalk are visible. 


The light at Jacobs Trail and stop and shop. Hard to get out of neighborhood since people running red lights 


216] Int-4 Safety Traveling northbound from Assinippi Avenue, trying to turn into small commercial development containing Beijing House is very confusing because, just there's a left turn lane into the Stop and Shop driveway. It is a very short lane and 
the entrance to Beijing House (BH) is a short distance beyond. One thinks the left turn lane extends to the BH entrance, but it doesn't. Instead, it turns into a southbound left turn lane into Jacobs Trail. Several times after it was first put 
in, inadvertently | was over the yellow line encroaching in that wrong lane but there were no oncoming cars, so no conflict. Plus the location is on a sharp curve with little sight distance. 
| wonder if that curve could be flattened and the turning lanes extended through the intersection and possibly beyond to other close-by commercial developments to promote safer access and turns in that whole section. There looks 
to be green space on the south side that would limit Right-of-Way impacts for such a change. 


Speeding People speeding to run the red light on Rt 53 at the Jacobs Trail intersection. 
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Summary of Route 53 Survey Comments by Location and Issue 


William Raveis office at 515 Washington St. Northbound cars on 53 ignore the stop sign and make it tricky to pull out of driveway. I've been almost hit MANY times. 
*Also: PROBLEM WITH YOUR ZIP CODE QUESTION...IT WANTS AN EMAIL!!** 
26|Sec-1 Access Left turn out of Starbucks 
em Left turn from strawberry fair, dry cleaner 
Any crossing between grove and 228 





154|Sec-1 Access Queen Anne's corner down to 7-11 and CVS is congested more times than not. Headed south on 53 in front of Big Y is too wide with not guidance as to what cars should do. You cars aggressively heading south on that stretch thinking it 
is 2 lanes, but then it merges to one lane in front of Taco Bell without any road lines to anticipate what is happening. Maybe make part of that stretch a right turn lane into the Big Y shopping center 
Sec-1 It's very difficult to exit many shops and businesses on 53. | am afraid to exit some businesses into four lanes of traffic. | often go in the easy direction and u-turn when possible or get to an intersection with a light. 





Access, Traffic widen from grove to 228. it is so hard to pull out into traffic and cross safely. 
the area between the Mobil station and Queen Anne's corner is a mess. It need to be five lanes. Two in each direction and a middle turn lane. 
Add two lanes between grove and pond streets. 


130|Sec-1 Traffic The bottleneck in front of the Pizza Hut need to be fixed. The roadway goes from 4 lanes to 2 then back to 4 after 100 yards. It should be 4 lanes through to Grove St. An alternative could be a bypass road leading from Pond St directly 
to the Grove St intersection traveling behind the Big Y supermarket. That would remove about 1/3 of the traffic passing through Queen Anne's Corner. 
Congestion is the biggest problem, particularly on the northern end of 53 between Kappys and Queen Anne's Corner. 


The stretch between RT53/RT228 and RT53/Grove ST gets congested, causing traffic to backup towards the south on RT53. It also tends to backup on Pond ST when this happens. It can be difficult turning into or out of the street my 
house is on sometimes. 


The merge after Big Y and before Alfredo's is dangerous. People do not give an inch. 
The turn left onto Pond St from Washington. (Queen Ann's Corner) The light cycle is too short. 

Grove and Washington improve road condition (potholes and better maintenance of islands to improve visalbility. 
Queen Anne plaza exit to Washington St eliminate all business exits and provide traffic signals at one common exit. 


Sec-1, Int-2 Access, Traffic | actually don't think 53 is too bad on most days. It gets really backed up when cars exit rte. 3 North at exit 13 to avoid traffic delays. For me the worst location is from High and Grove toward Queen Anne's corner. Practically 
















impossible to take a left hand turn from any of the businesses. Also the cars taking a right from Grove st do not stop/yield to the cars taking a left on the light from High st.. Many times that intersection is completely blocked. 
Keep 2 lanes from High/Grove to Queens Anne's corner rather than making them merge. 


Access, Traffic Starbucks entrance, lane delimitation on 123 where it crosses 53, which are turn lanes vs straight, congestion at entrance and ability to exit at Norwell fitness club and my gym childrena€™s fitness 
Sec-2, Sec-3 Safety, Speeding People using Hall Drive as a cut through from Rt 53 to Assinippi is a huge safety issue. The rate of speed used around the times that children are getting on/off buses is ridiculous. 


131]|Sec-2, Sec-3, Hall |Safety, Soeeding Hall drive is often used as a cut through. This is a very heavily settled neighborhood and the people who dont live in here FLY at a very high speed and often do not stop at the stop signs. | would like something that deters people who 


are not coming in the neighborhood and just cutting through to go all the way down 53 instead. Otherwise more stop signs or speed bumps NEED to be put in place before a neighborhood kid gets hit. This includes the fire and police 
trucks who need to be extra careful when coming down with their sirens on and going fast to get to call as they use it to cut through also. 


Trying to take a left from SS Bank onto Route 53.... sometimes will turn right and go to Stop and Shop to get the light! 


ee Norwell improved 53 from Grove street to Queen Anne Corner intersection years ago. Hingham improved 53 from Queen Anne to RT-3. Hanover improved 53 from Assinippi to RT-3. Time to finish the middle section from Assinippi to 
Grove Street. 
166] Sec-3, Int-4 Safety The Jacobs Trail/Route 53 intersection is dangerous. Northbound drivers consistently run yellow and red lights. Also, stretches of sidewalk up and down 53 are dirty and covered with gravel and sand (eg. Assinippi Ave/Dunkin 
nee Donuts), making it a constant eyesore and harsh for walking. More crosswalks from the sidewalk to the storefronts on the west side of 53 would slow traffic (the speed limit should be decreased, too) and increase safety. Thank you for 
your attention to 53! 


CVS Driveway at ENFORCE no left turn signage at the exit to CVS on to High St and move the No Left Turn sign across the street so it is facing motorists directly. 
High Street 


Outside Corridor Le Crossing near town offices and middle school. Intersection with Washington Street. Intersection with Prospect. 
Outside Corridor nr Savers traffic is a nightmare. People get frustrated and just go. The turn onto Rt3 is also dangerous. You can't tell when people are going straight and it is dangerous 


Notes 





Int-1: Route 53 at Route 228 (Pond Street/Main Street) 
Int-2: Route 53 at High Street/Grove Street 

Int-3: Route 53 at Hall Drive 

Int-4: Route 53 at Jacobs Trail/Stop&Shop Driveway 
Int-5: Route 53 at Assinippi Avenue 

Sec-1: Route 53 between Pond Street and Oak Street 
Sec-2: Route 53 Oak Street and Hall Drive 

Sec-3: Route 53 between Hall Drive and Assinippi Avenue 


3/3 


APPENDIX D 


Automatic Traffic Recorder Counts 
October 6—11, 2020 


Station #: OQO00000000022 
Site ID: Q00000000101 
Location: Rte.53 NB, 


Direction: NORTH 


TIME 


MON 


West of Rte.228 


Mass Highway Department 


WEEKLY SUMMARY FOR LANE 1 
Starting: 10/6/2020 


STA «+ / ALB 


Page: 1 


File: D1006001.prn 
City: Hingham 
County: Volume 


——— ee ee ee re ee re em em we mm ss ee es ee ee ee we we we ee we we ee we es ws es es ee ee es ee ee ee ee ae i 


01:00 
02:00 
03:00 
04:00 
05:00 
06;00 
07:00 
08:00 
09:00 
10:00 
11:00 
12:00 
13:00 
14:00 
15:00 
16:00. 
17:00 
18:00 
19:00 
20:00 
21:00 
22:00 
23:00 
24:00 


——_—ae ae ae ae ae ae ae ae aaa eee eee ene ac_ne ane ae ae e e e  ae S  e e e e  we we  e e e e  e e ee s sa a e 


TOTALS 


% AVG WKDY > 
% AVG WEEK 


AM Times 
AM Peaks 


PM Times 
PM Peaks 


12:00 
512 


13:00 
571 


THU FRI WKDAY SAT SUN WEEK TOTAL 
8 9 AVG 10 11 AVG 
15 15 17 15 21 18 88 
7 7 7 12 14 9 47 
~ 7 6 7 5 6 30 
20 19 16 8 4 12 61 
40 41 45 12 14 32 160 
143 173 163 67 43 120 600 
319 314 306 123 90 226 1130 
442 446 446 156 100 319 1595 
452 446 447 298 176 363 1815 
443 396 402 371 273 370 1850 
418 467 429 470 339 421 2526 
530 578 524 555 447 516 3097 
568 602 584 582 a fi 605 3631 
559 556 549 639 656 582 3491 
540 554 554 555 517 548 3288 
553 555 550 508 438 524 3146 
528 620 541 533 383 513 3079 
621 528 522 470 360 486 2917 
526 486 468 393 363 438 2629 
320 362 330 288 240 308 1850 
223 222 212 161 182 199 1193 
131 133 128 142 85 EM es. 740 
66 88 67 95 78 74 442 
38 53 39 56 27 40 239 
7507 7668 7352 6516 5568 6852 39644 
102,1 104.3 88.6 Vale 
109.6 111.9 95.1 81.3 
12:00 12:00 12:00 12:00 12:00 12:00 
530 578 524 555 447 516 
18:00 17:00 13:00 14:00 13:00 13:00 
621 620 584 639 713 605 
A 4 
VP 1352 
taf / 
SE 3408 
Ke 
Ye 
IsSqUsS 








Mass Highway Department 


WEEKLY SUMMARY FOR LANE 1 Page: 1 
Starting: 10/6/2020 
Station #: 000000000147 ‘ File: D1006003.prn 
Site ID: 000000000102 STA. 1 SB City: Hingham 
Location: Rte.53 SB, West of Rte,228 County: Volume 
Direction: SOUTH 
TIME MON TUE WED THU FRI WKDAY SAT SUN WEEK TOTAL 
6 7 8 9 AVG 10 11 AVG 
01:00 21 14 20 18 19 22 19 96 
02:00 13 7 12 11 12 6 10 50 
03:00 1 4 3 3 6 8 4 22 
04:00 8 6 9 8 8 2 7 33 
05:00 18 16 23 19 17 8 16 82 
06:00 53 44 47 48 28 11 37 183 » 
07:00 132 165 171 156 62 39 114 569 
08:00 393 374 378 382 172 124 288 1441 
09:00 432 500 463 465 308 205 382 1908 
10:00 403 446 426 425 425 256 391 1956 
11:00 491 523 509 565 522 602 375 511 3065 
12:00 649 672 691 ° 693 676 722 515 657 3942 
13:00 663 688 701 728 695 807 579 694 4166 
14:00 626 654 684 743 677 746 580 672 4033 
15:00 649 627 730 859 716 701 636 700 4202 
16:00 712 755 738 885 772 675 os 720 4318 
17:00 800 724 794 842 790 574 495 705 4229 
18:00 723 691 766 770 738 498 437 648 3885 
19:00 509 554 575 641 570 445 342 511 3066 
20:00 359 402 378 378 379 325 255 350 2097 
21:00 328 261 252 272 278 203 110 238 1426 
22:00 148 110 120 142 130 132 93 124 745 
23:00 B85 58 74 70 72 B86 71 74 444 
24:00 73 54 37 49 53 43 40 49 296 
TOTALS 6815 8247 8625 9189 8603 7616 5762 7921 46254 
% AVG WKDY 79.2 95.9 100.3 106.8 88.5 67.0 
% AVG WEEK 86.0 104.1 108.9 116.0 96.1 72.7 
AM Times 72300: , 22400 12:00 12:00 12:00 12:00 12:00 12:00 
AM Peaks 649 672 691 693 676 ¥2e 515 657 
PM Times 17:00 16:00 17:00 16:00 17:00 13:00 15:00 16:00 


PM Peaks 800 755 794 885 790 807 636 720 




















Station #: 000000000079 
Site ID: 000000000201 
Location: Rte.228 NB, 
Direction: NORTH 


MON 


North of Rte.53 


WED 
7 


Mass Highway Department 


re ree ee ee eee eee eee 


26 
59 
353 
633 


—_—— eae aaa ae aaa ea re re re re wre rr ee a i a ea ea a see 


TIME TUE 
6 
01:00 
02:00 
03:00 
04:00 
05:00 
06:00 
07:00 
08:00 
09:00 
10:00 
11:00 497 
12:00 534 
13:00 540 
14:00 540 
15:00 582 
16:00 620 
17:00 573 
18:00 608 
19;00 513 
20:00 308 
21:00 206 
22:00 126 
23:00 56 
24:00 31 
TOTALS 5734 
% AVG WKDY ohiak 
%¢ AVG WEEK eh aa | 
AM Times 12:00 
AM Peaks 534 
PM Times 16:00 
PM Peaks 620 


08:00 
589 


18:00 
664 


WEEKLY SUMMARY FOR LANE 1 Page: 
Starting: 10/6/2020 
* File: D1006004.prn 
S / A\ ' 2 AJB City: Hingham 
County: Volume 
FRI WKDAY SAT SUN WEEK 
9 AVG 10 11 AVG 
13 14 30 31 21 
8 9 11 10 9 
5 7 10 3 7 
1 8 9 6 8 
19 22 10 10 17 
70 66 32 33 53 
299 320 94 B85 228 
637 620 262 126 449 
580 590 364 258 479 
441 464 467 393 451 
504 484 520 439 482 
585 537 561 521 538 
585 553 634 539 564 
569 552 567 557 556 
651 606 601 507 589 
636 628 543 522 596 
621 617 511 451 572 
606 626 500 405 568 
547 545 419 337 489 
337 343 269 257 316 
231 226 192 167 210 
131 125 139 116 126 
B4 63 88 72 69 
51 37 67 49 44 
8211 8062 6900 5896 7441 
101.8 85.6 73.1 
120.3 92.7 79.2 
08:00 08:00 12:00 12:00 12:00 
637 620 561 521 538 
15:00 16:00 13:00 14:00 16:00 
651 628 634 557 596 
A 4 
Nb go6L 
Sf 8570 
SS 
1b 65+ 


[5,50¢ 


94 (99) 














Mass Highway Department 


WEEKLY SUMMARY FOR LANE 1 Page: 1 
Starting: 10/6/2020 


Station #: 000000000043 


Pe : File: D1006005.prn 

Site ID: 000000000202 Sj At Sz City: Hingham 

Location: Rte,228 SB, North-of Rte.53 County: Volume 

Direction: SOUTH 
TIME MON TUE WED THU FRI WKDAY SAT SUN WEEK TOTAL 

6 7 8 9 AVG 10 11 AVG 

01:00 12 26 15 18 33 34 24 120 
02:00 8 9 5 7 11 11 9 44 
03:00 * 2 4 4 8 5 5 24 
04:00 hs 16 7 9 8 6 8 42 
05:00 32 19 29 27 16 8 21 104 
06:00 81 90 66 79 54 20 62 311 
07:00 223 215 219 219 91 63 162 811 
08:00 518 499 486 501 237 183 385 1923 
09:00 546 582 531 553 394 258 462 2311 
10:00 516 589 536 547 504 358 501 2503 
11:00 561 283 537 549 482 637 606 529 3173 
12:00 576 271 685 566 524 621 590 552 3309 
13:00 639 534 681 710 641 713 613 648 3890 
14:00 629 598 721 677 656 696 553 646 3874 
15:00 796 729 804 871 800 600 535 722 4335 
16:00 764 801 881 898 836 642 546 755 4532 
17:00 765 803 766 760 774 616 483 699 4193 
18:00 746 620 795 647 702 575 354 623 3737 
19:00 495 467 sae be §31 507 446 366 473 2840 
20:00 298 278 315 283 294 316 188 280 1678 
21:00 174 184 214 220 198 154 119 178 1065 
22:00 106 95 115 141 114 148 110 119 715 
23:00 36 50 57 100 61 114 63 70 420 
24:00 23 34 39 51 37 59 31 40 237 

TOTALS 6608 7693 9192 8902 8590 7693 6103 7973 46191 

% AVG WKDY 76.9 89.6 107.0 103.6 89.6 71.0 

% AVG WEEK 82.9 96.5 115.3 111.7 96.5 1029 

AM Times 12:00 09:00 12:00 12:00 09:00 11:00 11:00 12:00 

AM Peaks 576 546 685 566 553 637 606 552 

PM Times 15:00 17:00 16:00 16:00 16:00 73:00? 133580 16:00 


PM Peaks 796 803 881 898 836 713 613 755 


Station #: 


Location: 
Direction: 


TIME’ 


MON 


000000000154 
Site ID: 000000000301 
Rte.228 NB, 


Mass Highway Department 


North of Accord Park Dr. 


Ce EE 


tr i i ett etre re re ee re et ee A 


TOTALS 


% AVG WKDY 
% AVG WEEK 


AM Times 
AM Peaks 


PM Times 
PM Peaks 


12:00 
749 


17:00 
856 





WEEKLY SUMMARY FOR LANE 1 Page: 1 
Starting: 10/6/2020 
Ss TA.2 ni | File: D1006006.prn 
City: Norwell 
County: Volume 
THU FRI WKDAY SAT SUN WEEK TOTAL 
8 9 AVG 10 11 AVG 
36 36 34 44 42 38 189 
11 17 16 25 29 20 101 
15 20 15 11 14 14 69 
28 20 23 14 18 20 102 
49° 38 42 29 22 35 176 
114 125 119 76 54 97 487 
443 407 425 166 108 310 1550 
1096 797 936 421 190 684 3418 
894 755 823 528 374 674 3372 
754 729 712 706 519 672 3360 
708 759 694 818 566 694 4162 
793 814 787 863 735 791 4747 
897 B51 843 1105 1188 944 5665 
931 760 823 812 864 828 4969 
869 1108 899 757 717 845 5071 
1136 900 940 762 701 871 5225 
1017 972 934 678 611 838 5027 
879 821 852 650 538 766 4598 
810 708 724 576 460 655 3931 
470 488 457 415 368 435 2612 
335 342 304 262 248 288 1725 
167 176 164 186 147 165 988 
100 130 97 141 96 104 625 
57 97 66 B84 70 70 418 
12609 11870 117293 10129 8679 10858 62587 
107,5 101.2 86,4 74.0 
116.1 109.3 93.3 19.9 
08:00 12:00 08:00 12:00 12:00 12:00 
1096 814 936 863 735 791 
16:00 15:00 16:00 13:00 13:00 13;00 
1136 1108 940 1105 1188 944 
U4 
NIB 1) 724 
< _ 
SB |lo15e 
Comp Awe 21979 


pace 194.99) 


Comp APT 2°,400 

















Mass Highway Department 


WEEKLY SUMMARY FOR LANE 1 
Starting: 10/6/2020 


STO 3SEB 


Page: 1 


Station #: 000000000019 
Site ID: 000000000302 


File: D1006007.prn 
City: Norwell 

















Location: Rte,.228 SB, North of Accord Park Dr. County: Volume 

Direction: WEST 
TIME MON TUE WED THU FRI WKDAY SAT SUN WEEK TOTAL 

6 7 8 9 AVG 10 11 AVG 

01:00 24 24 19 22 37 35 28 139 
02:00 22 17 14 18 20 20 19 93 
03:00 9 8 8 8 14 7 9 46 
04:00 16 9 21 15 8 9 13 63 
05:00 50 40 51 47 17 15 35 173 
06:00 119 124 125 123 62 28 92 458 
07:00 277 267 253 266 114 62 195 973 
08:00 521 476 467 488 261 181 381 1906 
09:00 566 617 567 583 438 281 494 2469 
10:00 543 630 633 602 576 357 548 2739 
11:00 582 473 594 599 562 696 594 590 3538 
12:00 650 531 677 699 639 751 626 656 3934 
13:00 703 757 765 831 764 784 639 746 4479 
14:00 782 806 787 815 798 747 587 754 4524 
15:00 847 849 871 898 866 711 663 806 4839 
16:00 828 918 933 994 918 798 658 855 5129 
17:00 863 933 894 903 898 739 599 822 4931 
18:00 840 762 881 721 801 644 476 4121 4324 
19:00 605 564 715 675 640 619 468 608 3646 
20:00 450 371 442 434 424 402 291 398 2390 
21:00 319 310 312 329 318 315 203 298 1788 
22:00 189 172 180 219 190 206 156 187 1122 
23:00 87 81 103 130 100 155 69 104 625 
24:00 59 51 47 81 60 66 49 59 353 

TOTALS 7804 9725 10413 10486 10150 9180 7073 9418 54681 

% AVG WKDY 76.9 95.8 102.6 L038<3 90.4 69:7 

% AVG WEEK 82.9 103.3 110.6 Lit .3 97.5 75.1 

AM Times 12:00 09:00 12:00 12:00 12:00 12:00 12:00 12:00 

AM Peaks 650 566 677 699 639 751 626 656 

PM Times 17:00 17:00 16:00 16:00 16:00 16:00 15:00 16:00 

PM Peaks 863 933 933 994 918 798 663 855 








Mass Highway Department 


WEEKLY SUMMARY FOR LANE 1 Page: 1 
Starting: 10/6/2020 


STH (Go€ yz, File: D1006008.prn 
} City: Norwell 
County: Volume 


Station #: 000000000145 

Site ID: 000000000403 

Location: Grove St. EB, East of Bay Path Dr. 
Direction: EAST 


TIME MON TUE WED THU FRI WKDAY SAT SUN WEEK TOTAL 
6 7 8 9 AVG 10 11 AVG 

01:00 7 19 13 13 21 24 17 84 
02:00 7 9 12 9 15 ay 12 60 
03:00 4 1 4 3 8 6 5 23 
04:00 4 3 3 3 4 9 5 Bo 
05:00 7 6 9 7 13 4 8 39 
06:00 21 24 24 23 17 9 19 95 
07:00 108 99 92 100 50 i? 73 366 
08:00 217 228 219 221 102 58 165 824 
09:00 278 286 283 282 159 127 227 1133 
10:00 231 285 256 257 257 187 243 1216 
11:00 266 280 296 281 298 222 272 1362 
12:00 368 337 438 371 378 384 342 373 2240 
13:00 401 367 a99| . 396 391 410 332 384 2305 
14:00 368 390 408 403 392 430 359 393 2358 
15:00 395 427 435 438 424 430 369 416 2494 
16:00 488 500 505 528 505 382 354 460 2757 
17:00 549 535 528 533 536 385 334 477 2864 
18:00 561 559 552 466 534 321 321 463 2780 
19:00 449 412 465 414 435 321 256 386 2317 
20:00 296 285 302 279 290 234 206 267 1602 
21:00 195 187 215 209 202 150 131 181 1087 
22:00 102 101 125 119 112 132 90 112 669 
23:00 47 42 50 66 51 76 51 55 332 
24:00 24 32 31 56 36 46 34 37 223 

TOTALS 4243 5324 5693 5489 5485 4645 3859 5050 29253 

% AVG WKDY 77.4 97.1 103.8 100.1 84.7 70.4 

% AVG WEEK 84.0 105.4 112.7 108.7 92.0 76.4 

AM Times 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 

AM Peaks 368 337 438 371 378 384 342 373 

PM Times 18:00 18:00 18:00 17:00 17:00 14:00 15:00 17:00 

PM Peaks 561 559 552 533 536 430 369 477 

Vi 
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Pre 94 (44) 
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Mass Highway Department 


WEEKLY SUMMARY FOR LANE 1 Page: 1 
Starting: 10/6/2020 
Station #: 000000000088 STA dws PS File: D1006009.prn 
Site ID: 000000000404 City: Norwell 
Location: Grove St. WB, East of Bay Path Dr. County: Volume 
Direction: WEST 
TIME MON TUE WED THU FRI WKDAY SAT SUN WEEK TOTAL 
6 7 8 9 AVG 10 11 AVG 
01:00 7 4 6 6 15 13 9 45 
02:00 1 4 9 5 10 7 6 31 
03:00 5 4 1 3 5 6 4 21 
04:00 9 8 12 10 4 4 7 37 
05:00 60 49 51 53 20 £7 39 197 
06:00 148 139 146 144 45 31 102 509 
07:00 283 274 288 282 105 72 204 1022 
08:00 549 490 471 503 208 129 369 1847 
09:00 507 545 475 509 302 202 406 2031 
10:00 399 420 416 412 420 272 385 1927 
11:00 401 417 441 420 399 330 398 1988 
12:00 401 466 383 461 428 473 386 428 2570 
13:00 452 439 435 481 452 425 410 440 2642 
14:00 362 364 364 420 378 402 372 381 2284 
15:00 392 460 412 445 427 407 340 409 2456 
16:00 413 385 413 445 414 340 315 385 2311 
17:00 368 386 383 351 372 324 269 347 2081 
18:00 363 397 410 354 381 313 367 1837 
19:00 268 243 333 319 291 292 291 1455 
20:00 185 128 150 207 168 178 170 848 
21:00 100 105 108 92 101 131 107 536 
22:00 40 39 50 55 46 68 50 252 
23:00 18 33 32 34 29 43 32 160 
24:00 24 7 17 26 18 29 21 103 
TOTALS 3386 5821 5844 6006 5852 4958 3175 5357 29190 
% AVG WKDY 57.9 99.5 99.9 102.6 84.7 54.3 
& AVG WEEK 63.2 108.7 109.1 112.1 92.6 59.3 
AM Times 12:00 08:00 09:00 09:00 09:00 12:00 12:00 12:00 
AM Peaks 401 549 545 475 509 473 386 428 
PM Times 13:00 15:00 13:00 13:00 13:00 13:00 13:00 13:00 


PM Peaks 452 460 435 481 452 425 410 440 














Mass Highway Department 


WEEKLY SUMMARY FOR LANE 1 Page: 1 
Starting: 10/6/2020 
Station #: 000000000038 S File: D1006010.prn 
Site ID: 000000000501 TA S NEB City: Norwell 
Location: High St. NB, North of Oak St. County: Volume 
Direction: NORTH 
TIME MON TUE WED THU FRI WKDAY SAT SUN WEEK TOTAL 
6 7 8 9 AVG 10 11 AVG 
01:00 3 1 5 3 6 9 5 24 
02:00 1 3 5 3 6 7 4 22 
03:00 1 0 3 1 4 r 2 12 
04:00 4 6 2 4 6 1 4 19 
05:00 - 7 5 6 6 5 3 5 26 
06:00 42 31 38 37 16 8 27 135 
07:00 95 104 97 99 34 17 69 347 
08:00 230 232 200 221 80 45 157 787 
09:00 243 291 261 265 125 74 199 994 
10:00 189 222 204 205 160 138 183 913 
11:00 192 218 223 211 216 151 200 1000 
12:00 307 274 289 258 282 266 194 265 1588 
13;00 309 295 332 319 314 250 217 287 1722 
14:00 232 262 265 263 256 279 234 256 1535 
15:00 268 257 289 272 272 252 210 258 1548 
16:00 385 315 346 331 344 228 209 302 1814 
17:00 306 277 348 331 316 it 163 267 1602 
18:00 290 238 387 279 298 193 134 254 1521 
19:00 176 172 271 215 208 155 110 183 1099 
20:00 94 107 117 82 100 87 65 92 552 
21:00 62 56 69 60 62 47 48 57 342 
22:00 21 34 42 26 31 33 34 32 190 
23:00 9 13 20 29 18 32 11 19 114 
24:00 6 8 12 16 10 16 13 12 71 
TOTALS 2465 3315 3900 3525 3566 2673 2099 3139 17977 
% AVG WKDY 69.1 93.0 109.4 98.9 75.0 58.9 
& AVG WEEK 78.5 105.6 124.2 112.3 85.2 66.9 
AM Times 12:00 12:00 09:00 09:00 12:00 12:00 12:00 # 12:00 
AM Peaks 307 274 291 261 282 266 194 265 
PM Times 16:00 16:00 18:00 16:00 16:00 14:00 14:00 #£16:00 
PM Peaks 385 315 387 331 344 279 234 302 
Ut 
NB 23566 
PP “$B ii 
———— 


Corb b&w ) 363 
rac 144 (494%) 


Comp APT 6,400 





























Mass Highway Department 


WEEKLY SUMMARY FOR LANE 1 Page: 1 
Starting: 10/6/2020 
Station #: 000000000094 STA ase SP File; D1006011.prn 
Site ID: 000000000502 ag wee City: Norwell 
Location: High St. SB, North of Oak St. County: Volume 
Direction: SOUTH 
TIME MON TUE WED THU FRI WKDAY SAT SUN WEEK TOTAL 
6 7 8 9 AVG 10 Pi AVG 
01;00 4 8 12 8 12 17 11 53 
02:00 4 3 7 5 5 6 5 25 
03:00 0 1 0 0 2 3 1 6 
04:00 1 2 1 1 2 1 1 7 
05:00 3 4 3 4 3 3 17 
06:00 15 10 15 13 7 2 10 49 
07:00 37 40 46 41 11 7 28 141 
08:00 174 158 134 155 46 32 109 544 
09:00 253 293 188 245 82 61 175 877 
10:00 171 189 169 176 136 85 150 750 
11:00 206 203 193 201 188 122 182 912 
12:00 257 * Be | 251 260 262 259 170 246 1475 
13:00 363 338 356 303 340 297 209 311 1866 
14:00 a23 315 327 382 329 304 226 308 1847 
15:00 300 SOL 340 353 331 288 217 ago 1829 
16:00 423 368 415 416 406 239 222 347 2083 
17:00 342 385 388 355 368 223 172 3472 1865 
18:00 362 326 381 374 361 203 142 298 1788 
19:00 232 220 298 244 248 189 130 219 1313 
20:00 145 12? 163 145 145 130 YB: 130 782 
21:00 ™~ 93 80 96 99 92 83 48 83 499 
22:00 52 43 * 52 62 52 54 39 50 302 
23:00 12 20 31 41 26 35 20 26 159 
24:00 7 13 18 20 14 22 20 17 100 
TOTALS 2911 3712 4027 3792 3822 2821 2026 3326 19289 
% AVG WKDY 76.2 97.1 105.4 99,2 eee 53.0 
% AVG WEEK 87.5 111.6 121,41 114,0 84.8 60.9 
AM Times 12:00 12:00 09:00 12:00 12:00 12:00 12:00 12:00 
AM Peaks 257 278 293 260 262 259 170 246 
PM Times 16:00 17:00 16:00 16:00 16:00 14:00 14:00 16:00 


PM Peaks 423 385 415 416 406 304 226 347 





























Station #: 000000000136 

Site ID: 000000060304 

Location: Oak St., West of Rte.53 
Direction: EAST 


Mass Highway Department 


re ee ree ere re ee me mw ee re wr we ee ee a a a a a a a a ee 


ee me me mr ee ee a EE a a ee ee et Se Se ee ee ee ne ee 


TIME MON TUE WED 

6 7 

01:00 0 
02:00 1 
03:00 1 
04:00 0 
05:00 1 
06:00 10 
07:00 21 
08:00 73 
09:00 55 
10:00 36 
11:00 30 
12:80 56 51 
13:00 67 43 
14:00 51 33 
15:00 44 ay 
16:00 89 58 
17:00 60 45 
18:00 27 37 
19:00 21 24 
20:00 13 19 
21:00 9 e 
22:00 0 3 
23:00 3 3 
24:00 1 1 
TOTALS 441 587 
% AVG WKDY teal 96.5 
% AVG WEEK Bt <5 116.5 
AM Times 12:00 08:00 
AM Peaks 56 73 
PM Times 16:00 16:00 
PM Peaks 89 58 


WEEKLY SUMMARY FOR LANE 1 Page: 1 
Starting: 10/6/2020 
S74. BER File: D1006041.prn 
City: Norwell 
County: Volume 
THU FRI WKDAY SAT SUN WEEK TOTAL 
8 9 AVG 10 11 AVG 
1 2 1 1 3 iL 7 
1 1 1 3 3 2 9 
0 0 0 0 1 0 2 
0 0 0 0 2 0 2 
1 1 1 0 0 1 3 
8 15 11 1 0 7 34 
17 18 19 6 2 13 64 
40 36 50 18 16 37 183 
83 51 63 36 14 48 239 
44 21 34 29 16 29 146 
29 34 31 28 22 29 143 
69 32 52 26 21 42 255 
57 40 52 36 20 44 263 
54 32 42 28 23 3] 221 
46 45 43 30 23 38 225 
91 55 ¥3 15 17 54 325 
47 29 45 41 21 40 243 
35 42 35 22 19 30 182 
20 25 22 14 18 20 122 
17 17 16 13 3 14 84 
9 9 8 7 7 8 46 
3 6 3 4 5 4 21 
4 6 4 4 1 4 21 
3 1 2 3 3 2 LZ 
679 518 608 365 262 504 2852 
321..7 85.2 60.0 43.1 
1347 102.8 72.4 52.0 
09:00 09:00 09:00 09:00 11:00 09:00 
83 51 63 36 22 48 
16:00 16:00 16:00 17:00 14:00 16:00 
91 55 73 41 23 54 
Uae 
Ef 66 
WR Cae 
a 
dorsp Awp Ih = 
eae 194694) 
. ” “ 
Ce rh APT | ~oe 











Mass Highway Department 


WEEKLY SUMMARY FOR LANE 2 Page: 
Starting: 10/6/2020 ~ 
Station #: 000000000136 — File: D1006041.prn 
Site ID: 000000060304 STA-6 WP City: Norwell 
Location: Oak St., West of Rte.53 County: Volume 
Direction: WEST 
TIME MON TUE WED THU FRI WKDAY SAT SUN WEEK 
6 7 8 9 AVG 10 11 AVG 
01:00 0 1 1 1 3 1 1 
02:00 9) 0 0 0 1 4 1 
03:00 0 0 0 0 0 1 0 
04:00 1 1 1 1 1 1 1 
05:00 0 0 0 0 0 0 0 
06:00 3 3 3 3 1 0 2 
07:00 5 8 9 7 2 0 5 
08:00 30 35 28 31 10 3 21 
09:00 61 89 38 63 20 8 43 
10:00 31 38 30 33 24 22 29 
11:00 34 44 41 40 30 13 32 
12:00 56 64 65 37 56 32 aS 46 
13:00 75 45 78 59 64 29 28 52 
14:00 43 45 51 45 46 44 35 44 
15:00 55 65 71 51 60 38 3 52 
16:00 74 54 70 60 64 39 35 55 
17:00 51 53 64 58 56 39 35 50 
18:00 41 54 86 55 59 37 29 50 
19:00 39 37 64 35 44 21 18 36 
20:00 25 18 21 25 22 28 14 22 
21:00 14 15 26 7 16 14 7 14 
22:00 6 10 6 19 10 12 5 10 
23:00 4 5 5 4 4 8 3 5 
24:00 0 2 3 2 2 3 3 2 
TOTALS 486 632 829 608 682 436 325 573 
% AVG WKDY at 92.7 L418 89.1 63.9 47.7 
$ AVG WEEK 84.8 110.3 144.7 106.1 76.1 56.7 
AM Times 12:00 12:00 09:00 11:00 09:00 12:00 12:00 12:00 
AM Peaks 56 64 89 41 63 32 25 46 
PM Times 13:00 15:00 18:00 16:00 13:00 14:00 14:00 16:00 


PM Peaks 75 65 86 60 64 44 35 55 











Mass Highway Department 


—_——_—— rr re ee ee ee rr ee ee ee ee eee ee 


Station #: 000000000127 
Site ID: 000000000703 
Location: Hall Dr. EB, West Rte.53 
Direction: EAST 
TIME MON TUE WED 
6 7 
01:00 0 
02:00 0 
03:00 0 
04:00 = 
05:00 3 
06:00 5 
07:00 10 
08:00 33 
09:00 48 
10:00 30 
11;00 23 
12:00 28 
13:00 39 36 
14:00 35 31 
15:00 34 44 
16:00 47 41 
17:00 27 32 
18:00 46 30 
19;00 24 25 
20:00 15 14 
21:00 7 7 
22:00 6 2 
23:00 5 3 
24:00 5 5 
TOTALS 290 453 
% AVG WKDY 60.8 95.0 
% AVG WEEK 67.4 105.3 
AM Times 09:00 
AM Peaks 48 
PM Times 16:00 15:00 
PM Peaks 47 44 


WEEKLY SUMMARY FOR LANE 1 Page: 
Starting: 10/6/2020 
File: D1006012.prn 
STA ' 7) EE City: Norwell 
County: Volume 
THU FRI WKDAY SAT SUN WEEK 
8 9 AVG 10 11 AVG 
1 3 1 1 3 2 
0 0 0 2 0 0 
1 1 1 0 0 0 
1 1 2 3 1 2 
3 i 2 0 ui 2 
5 4 5 2 0 3 
11 12 11 7 5 9 
28 23 28 21 8 23 
54 39 47 a2 ri! 37 
37 43 37 57 LT 37 
20 29 24 38 14 25 
32 43 34 30 19 30 
38 38 38 24 24 33 
29 31 32 25 21 29 
40 31 37 26 28 34 
47 49 46 25 26 39 
35 33 32 41 Ze 32 
35 31 36 33 21 33 
24 23 24 11 15 20 
18 19 16 14 14 16 
10 14 10 8 10 9 
5 5 4 7 3 5 
5 10 6 6 5 6 
1 5 4 3 4 4 
480 488 477 416 272 430 
100.6 102.3 87.2 57.0 
ue Us GE 113.5 96.7 63.3 
09:00 10:00 09:00 10:00 12:00 09:00 
54 43 ae. 57 19 37 
16:00 16:00 16:00 LY 300 15:00 16:00 
47 49 46 41 28 39 
EG 417 
WR 464 
—— 


V6 4 


Come AW ?P 
FAe 94-G44) 


Come? ADT Ff Of 

















Mass Highway Department 


WEEKLY SUMMARY FOR LANE 1 Page: 


Starting: 10/6/2020 


STA a Wf, File; D1006013.prn 


City: Norwell 
County: Volume 


Station #: 000000000112 

Site ID: 000000000704 

Location: Hall Dr. WB, West Rte.53 
Direction: WEST 


“TIME MON TUE WED THU FRI WKDAY SAT SUN WEEK 
6 z 8 9 AVG 10 11 AVG 
01:00 0 2 4 2 4 5 3 
02:00 0 0 0 0 1 1 0 
03:00 0 0 0 0 0 0 0 
04:00 1 0 1 1 1 1 1 
05:00 2 3 0 2 0 0 1 
06:00 4 2 1 2 0 0 1 
07:00 6 6 9 7 5 5 6 
08:00 30 30 21 27 14 5 20 
09:00 38 44 34 39 31 ia 32 
10:00 31 30 28 30 19 17 25 
11:00 22 26 32 27 23 14 23 
12:00 33 31 46 | 29 19 32 
13:00 45 31 39 39 38 37 21 35 
14:00 40 32 33 31 34 35 34 34 
15:00 31 40 29 28 32 28 22 30 
16:00 34 38 40 37 37 29 30 35 
17:00 36 45 28 34 36 36 30 oo) 
18:00 55 34 70 42 50 37 20 43 
19:00 33 37 33 35 34 19 18 29 
20:00 20 12 22 24 19 15 20 19 
21:00 11 9 18 15 13 14 9 13 
22:00 3 6 8 9 6 71 6 7 
23:00 4 6 5 9 6 6 4 6 
24:00 5 8 3 5 5 8 5 6 
TOTALS 317 465 501 484 484 402 296 436 
% AVG WKDY 65.45 96.1 103'..5 100.0 83.1 61.2 
% AVG WEEK 72.7 106.7 114.9 111.0 O2:.2 67.9 
AM Times 09:00 09:00 12:00 09:00 09:00 12:00 09:00 
AM Peaks 38 44 46 39 31 19 32 
PM Times 18:00 17:00 18:00 18:00 18:00 13:00 14:00 18:00 


PM Peaks 55 45 70 42 50 37 34 43 


























Mass Highway Department 


AT 


Nez b 864 

ob 6OLe - 
kdl aS 
3s fer 
44 (4A) 


Coyn ADT (cL, “100 


Comb AWY) 


PAR e 


WEEKLY SUMMARY FOR LANE 1 Page; 1 
Starting: 10/6/2020 
Station #: 000000000096 RT DN FS WP, File; D1006014.prn 
Site ID: 000000000801 City: Hanover 
Location: Rte.53 NB, South of Assinippi Ave. County: Volume 
Direction: NORTH 
TIME MON TUE WED THU FRI WKDAY SAT SUN WEEK TOTAL 
6 7 8 9 AVG 10 11 AVG 
01:00 5 7 15 9 19 18 13 64 
02:00 3 6 8 6 3 8 6 28 
03:00 4 4 3 4 6 4 4 2h 
04:00 4 8 5 6 6 9 6 32 
05:00 14 19 14 16 7 5 12 59 
06:00 87 85 90 87 37 31 66 330 
07:00 168 218 157 181 83 54 136 680 
08:00 396 406 393 398 162 95 290 1452 
09:00 517 517 443 492 331 152 392 1960 
10;00 452 483 444 460 406 230 403 2015 
11:00 433 471 497 467 487 359 449 2247 
12;00 498 530 554 527 530 426 508 2538 
13:00 550 531 533 563 544 551 658 564 3386 
14:00 495 a fi 544 563 544 585 560 554 3322 
15:00 469 568 542 562 535 576 480 533 3197 
16:00 540 546 561 576 556 502 451 529 3176 
17:00 494 510 519 526 512 456 467 495 2972 
18:00 451 511 826 430 554 408 317 490 2943 
19:00 351 367 368 362 362 322 244 336 2014 
20:00 202 233 272 240 237 229 160 223 1336 
21:00 142 131 162 161 149 141 97 139 834 
22:00 73 88 96 107 91 83 57 84 504 
23:00 38 Be) 46 49 42 56 50 46 274 
24:00 20 18 26 36 25 26 16 24 142 
TOTALS 3825 6694 7249 6798 6804 6012 4948 6302 35526 
% AVG WKDY 56:2 98.4 106.5 99.9 88.4 W2et 
% AVG WEEK 60.7 106.2 115.0 107.9 95.4 To .5 
AM Times 09:00 12:00 12:00 12:00 12:00 12:00 12:00 
AM Peaks 5:7 530 554 SZ 530 426 508 
PM Times 13:00 14:00 18:00 16:00 16:00 14:00 13:00 13:00 
' PM Peaks 550 575 826 576 556 585 658 564 














Mass Highway Department 


WEEKLY SUMMARY FOR LANE 1 Page: l1 
Starting: 10/6/2020 

Station #: 000000000142 as 2 Ne File: D1006015.prn 

Site ID: 000000000802 $7 A 6 ob City: Hanover 

Location: Rte.53 SB, South of Assinippi Ave. County: Volume 

Direction: SOUTH 
TIME MON TUE WED THU FRI WKDAY SAT SUN WEEK TOTAL 

6 7 8 9 AVG 10 11 AVG 

01:00 14 9 Te 13 17 18 15 73 
02:00 6 8 8 7 10 4 7 36 
03:00 0 4 7 4 1 2 3 14 
04:00 4 4 6 5 6 2 4 22 
05:00 14 14 13 14 6 7 11 54 
06:00 37 38 33 36 28 12 30 148 
07:00 75 93 92 87 43 29 66 332 
08:00 220 211 226 219 131 73 172 861 
09:00 311 347 320 326 231 163 274 1372 
10:00 370 399 378 382 359 219 345 1725 
11:00 398 435 494 442 476 338 428 2141 
12:00 506 554 505 522 587 382 507 2534 
13:00 536 578 593 593 en — 635 448 564 3383 
14:00 556 577 613 565 578 655 469 572 3435 
15:00 569 605 600 674 612 598 465 585 3511 
16:00 573 635 657 698 641 505 425 582 3493 
17:00 636 640 678 694 662 493 BON 583 3498 
18:00 569 564 593 612 584 403 330 512 3071 
19:00 407 430 440 430 427 323 267 383 2297 
20:00 301 283 299 296 295 215 155 258 1549 
21:00 191 184 217 203 199 151 101 174 1047 
22:00 98 114 85 120 104 99 59 96 575 
23:00 49 45 50 70 54 73 43 55 330 
24:00 38 22 25 43 32 44 19 32 191 

TOTALS 4523 6632 6966 7095 6820 6089 4387 6258 35692 

% AVG WKDY | 66.3 97.2 102.1 104.0 89.3 64.3 

% AVG WEEK 72.3 106.0 AI1.3 113.4 97.3 VO. 

AM Times 12:00 12:00 12:00 12:00 12:00 12:00 12;00 

AM Peaks 506 554 505 522 587 382 507 

PM Times 17:00 17:00 17:00 16:00 17;00 14;00 14:00 15:00 


PM Peaks 636 640 678 698 662 655 469 585 

















Mass Highway Department 


WEEKLY SUMMARY FOR LANE 1 Page: 
Starting: 


Station #: 000000000107 

Site ID: 000000000903 

Location: Assinippi Ave. EB, East of Rte.53 
Direction: EAST 


10/6/2020 


STA:F EPR File: D1006016.prn 


City: Hanover 
County: Volume 


—_—_——— ee ee ere ee er re re re re er a ee ee re re re mr re er ee re ee ne se es es ee a ee es 


WKDAY SAT SUN WEEK 
AVG 10 11 AVG 
3 5 7 4 

1 3 5 2 

2 3 2 2 

2 i 2 2 

6 0 3 4 
18 9 6 14 
42 21 14 32 
108 39 22 77 
NES 89 40 131 
142 124 77 125 
iB 142 86 bh a 
177 177 132 168 
173 168 135 164 
156 157 138 154 
178 148 116 162 
178 131 121 160 
162 132 116 150 
162 129 110 148 
116 105 81 109 
68 53 40 61 
38 50 21 38 
19 22 14 19 
17 10 i | 15 
14 18 10 14 


ee rr ee ee ee ee ee ee re re re rm re re re we re ee we a a a a a a ee sa sae ae 


TIME MON TUE WED THU 

6 7 8 

01:00 1 4 
02:00 0 3 
03:00 2 3 
04:00 1 3 
05:00 3 8 
06:00 20 21 
07:00 41 38 
08:00 111 118 
09:00 158 195 
10:00 122 155 
11:00 Pit 141 
12:00 192 190 
13:00 166 180 
14:00 138 156 162 

iS: 00 165 195 203 
16:00 TIS 177 175 
17:00 145 163 183 
18:00 144 171 165 
19:00 125 94 120 
20;00 50 64 81 
21:00 41 33 SY 
22:00 24 15 iy 
23:00 10 25 18 
24:00 9 15 12 
TOTALS 1026 2036 2232 
5 AVG WKDY 49.4 98.1 107.5 
% AVG WEEK 54.8 108.8 119.2 
AM Times 12:00 09:00 
AM Peaks 192 195 
PM Times 16:00 15:00 15:00 
PM Peaks 175 195 203 


09:00 
171 


16:00 
183 


12:00 12:00 12:00 12:00 
177 177 132 168 


15:00 13:00 14:00 13:00 
178 168 138 164 


ul 


FD LE tb 
WE 23 18 


a 
3S 


Cow? Aw 4-3 4 4 
Fae 44-(-44) 


damp APT 4,160 





Station #: 000000000023 


Site ID: 000000000904 


Mass Highway Department 


WEEKLY SUMMARY FOR LANE 1 


Location: Assinippi Ave. WB, East of Rte.53 


Direction: WEST 


TIME MON 


TUE 
6 


WED 


File: 


Page: 


D1006017.prn 


City: Hanover 
County: Volume 


SAT 


WEEK 
AVG 


Ee, 


01:00 
02:00 
03;00 
04:00 
05:00 
06:00 
07:00 
08:00 
09:00 
10:00 
11:00 
12:00 
13:00 
14:00 
15:00 
16:00 
17:00 
18;00 
19:00 
20;00 
21:00 
22:00 
23:00 
24:00 


rte I i i I ee 


TOTALS 


% AVG WKDY 
$ AVG WEEK 


AM Times 
AM Peaks 


PM Times 
PM Peaks 


17:00 
218 


12:00 
156 


18:00 
215 


12:00 
151 


16:00 
207 


Starting: 10/6/2020 
STA «4 WE. 
FRI WKDAY 
9 AVG 
5 3 
1 1 
0 1 
¢) 0 
1 1 
13 7 
43 44 
84 107 
120 112 
112 113 
183 140 
258 188 
285 200 
301 205 
278 205 
261 208 
219 214 
186 202 
134 158 
106 99 
64 62 
37 26 
18 14 
16 8 
2725 2318 
117.6 
119.4 
12:00 12:00 
258 188 
14:00 17:00 
301 214 


12:00 


52 


13:00 
193 


12:00 
180 


17:00 
214 














APPENDIX E 


Turning Movement Counts 
October 8 and 10, 2020 


207637-A Washington Street (Route 53) @ Grov... - TMC 

Thu Oct 8, 2020 

Full Length (6 AM-10 AM, 2 PM-6 PM, 10 AM-2 PM) 

All Classes (Motorcycles, Lights, Sing le-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Bicycles on Road, 
Bicycles on Crosswalk) 

All Movements 

ID: 789284, Location: 42.1721, -70.878832 


Provided by: Precision Data Industries, LLC 
(PDI) 

46 Morton Street, 

Framingham, MA, MA, 01702, US 


Leg Washington Street (Route 53) Washington Street (Route 53) High Street Grove Street 

puecin —_—_artbomoutbomfsboma sons | 
[Sano OT] Foo —Go 9 a0 eae aD 
22 81 0 591 315 0 1206 0} 230 101 0 0 85 291 0 459 1] 2616 
TT 


156 5389 707 0 6252 35] 3129 5497 2400 0 11026 0| 2181 676 210 0 3067 7} 726 662 3712 1 5101 9|25446 
=e 86.2% 11.3% 0% - -|28.4% 49.9% 21.8% 0% - _ -|71.1% 22.0% 6.8% 0% - -|14.2% 13.0% 72.8% 0% - | - 
| % Total] 0.6% 21.2% 2.8% 0% 24.6% -|12.3% 21.6% 9.4% 0% 43.3% — -| 8.6% 2.7% 0.8% 0% 12.1% -| 2.9% 2.6% 14.6% 0% 20.0% | - 
0% 0.3% 0.1% 0% 0.3% -| 0.2% 0.3% 0.2% 0% 0.2%  -| 0% 0.1% 0% 0% 0% -| 0% 0.3% 0.1% 0% 0.1% -| 0.2% | 


% Single-Unit Trucks| 0% 1.5% 16% 0% 14% -| 1.3% 14% 13% 0% 14%  -| 1.7% 18% 10% 0% 1.6% -| 1.9% 18% 1.2% 0% 14% -| 1.4% | 


Articulated Trucks} 0 10 6 0 16 - 5 1 6 0 22 - 3 3 0 0 6 - 3 1 4 0 8 -| 52 


% Articulated Trucks| 0% 0.2% 0.8% 0% 0.3% -| 0.2% 0.2% 0.3% 0% 0.2% -| 0.1% 0.4% 0% 0% 0.2% -| 0.4% 0.2% 0.1% 00% 0.2% -| 0.2% 


0% 0.1% 0.6% 0% 0.1% -| 0% 0.1% 0.2% 0% 0.1% — -| 0.2% 0.1% 0.5% 0% 0.2% -| 0.3% 0.6% 0.1% 0% 0.2% -| 0.1% | 
[BicyclesonRoadl 01 10 2 | 0 0 oo o | 1 0 00 1 | 0 0 1 0 1 | 4 
0% 0% 0.1% 0% 0% -| 0% 0% 0% 0% 0% -| 0% 0% 0% 0% 0% -| 0% 0% 0% 0% 0% 0% 
eee ee ee ee es ee 
[_% Pedestrians] ~~ aoweE OC 
Se a a a) | 
Pb Bicycles on Crosswalk] ~~~ -a00%P CSCI 


“Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn 
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207637-A Washington Street (Route 53) @ Grov... - TMC 
Thu Oct 8, 2020 
AM Peak (Oct 08 2020 8:15AM - 9:15 AM) 
All Classes (Motorcycles, Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Bicycles on Road, Provided by: Precision Data Industries, LLC 
Bicycles on Crosswalk) 

(PDI) 
All Movements 


ID: 789284, Location: 42.1721, -70.878832 oo ee 


Framingham, MA, MA, 01702, US 
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“Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn 
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207637-A Washington Street (Route 53) @ Grov... - TMC 

Thu Oct 8, 2020 

PM Peak (Oct 08 2020 4:45PM - 5:45 PM) - Overall Peak Hour 

All Classes (Motorcycles, Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Bicycles on 
Road, Bicycles on Crosswalk) 

All Movements 

ID: 789284, Location: 42.1721, -70.878832 


Provided by: Precision Data Industries, LLC 
(PDI) 

46 Morton Street, 

Framingham, MA, MA, 01702, US 


Leg Washington Street (Route 53) Washington Street (Route 53) High Street Grove Street 
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“Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn 
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207637-B Washington Street (Route 53) @ Oak... - TMC 

Thu Oct 8, 2020 

Full Length (6 AM-10 AM, 2 PM-6 PM, 10 AM-2 PM) 

All Classes (Motorcycles, Lights, Sing le-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Bicycles on Road, 
Bicycles on Crosswalk) 

All Movements 

ID: 789285, Location: 42.168512, -70.874877 


Provided by: Precision Data Industries, LLC 
(PDI) 

46 Morton Street, 

Framingham, MA, MA, 01702, US 


Leg Washington Street (Route 53) Washington Street (Route 53) Oak Street Drive way 
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“Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn 
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207637-B Washington Street (Route 53) @ Oak... - TMC 

Thu Oct 8, 2020 

AM Peak (Oct 08 2020 8:30AM - 9:30 AM) 

All Classes (Motorcycles, Lights, Sing le-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Bicycles on 
Road, Bicycles on Crosswalk) 

All Movements 

ID: 789285, Location: 42.168512, -70.874877 


Provided by: Precision Data Industries, 
LLC (PDI) 

46 Morton Street, 

Framingham, MA, MA, 01702, US 


Leg Washington Street (Route 53) Washington Street (Route 53) Oak Street Drive way 
Direction Northbound Southbound Eastbound Westbound 
L T R App Ped* L T R App Ped* L L App Ped* 
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“Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn 
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207637-B Washington Street (Route 53) @ Oak... - TMC 
Thu Oct 8, 2020 
PM Peak (Oct 08 2020 5PM - 6 PM) - Overall Peak Hour 
All Classes (Motorcycles, Lights, Sing le-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Bicycles on Provided by: Precision Data Industries, 
Road, Bicycles on Crosswalk) 

LLC (PDI) 
All Movements 


ID: 789285, Location: 42.168512, -70.874877 46 Morton Street, 


Framingham, MA, MA, 01702, US 


Leg Washington Street (Route 53) Washington Street (Route 53) Oak Street Drive way 
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“Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn 
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207637-C Washington Street (Route 53) @ Hall... - TMC 
Thu Oct 8, 2020 
Full Length (10 AM-2 PM, 6 AM-10 AM, 2 PM-6 PM) 


All Classes (Motorcycles, Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Provided by: Precision Data 


Bicycles on Road, Bicycles on Crosswalk) Industries, LLC (PDI) 
ean ears tion: 42.162592, -70.864915 ora eee 
, Location: 42. , “7U. Framingham, MA, MA, 01702, US 


Leg Washington Street (Route 53) Washington Street (Route 53) Hall Drive 
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“Pedestrians and Bicycles on Crosswalk. BL: Bear left, BR: Bear right, HL: Hard left, HR: Hard right, L: Left, R: Right, T: Thru, U: U-Turn 
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207637-C Washington Street (Route 53) @ Hall... - TMC 

Thu Oct 8, 2020 

Full Length (10 AM-2 PM, 6 AM-10 AM, 2 PM-6 PM) 

All Classes (Motorcycles, Lights, Single-Unit Trucks, Articulated Trucks, Buses, 
Pedestrians, Bicycles on Road, Bicycles on Crosswalk) 

All Movements 

ID: 789288, Location: 42.162592, -70.864915 


Provided by: Precision Data 
Industries, LLC (PDI) 

46 Morton Street, 

Framingham, MA, MA, 01702, US 


Leg Drive way Goodlife Drive way 
Direction Westbound Southwestbound 
i 


ee 
De 


0 
1 


Ep | © 
Ee | © 
— 
oO};}o};]o 


0 
r 
0 0 0 
0 1 
0 3 
0 1 
0 3 


BR) RI NTR] eR 
NN} NMNTO};]O TN 
uj RIL RL OLN] oO 
o};}o]o 


O;O;OoO;Oo;o;o;]o!]o 
joo) 


op) 
Oo 


CO) 
46.3% 13.4% 40.3% 0% 0% - -| 0% 75.0% 25.0% 0% 0% - -| 
0.2% 0.1% 0.2% 0% 0% 0.5% -| 0% 0% 0% 0% 0% 0% |e 
0% 0% 0% 0% 0% 0% -| 0% 0% 0% 0% 0% 0% -| 0.2% | 
100% 100% 96.3% 0% 0% 98.5% -| 0% 100% 100% 0% 0% 100% -| 97.7% 
0% 0% 3.7% 0% 0% 15% -| 0% 0% 0% 0% 0% 0% -| 1.4% | 
0% 0% 0% 0% 0% 0% -| 0% 0% 0% 0% 0% 0% -| 0.2% 
TT 
0% 0% 0% 0% 0% 0% -| 0% 0% 0% 0% 0% 0% -| 0.3% 
0% 0% 0% 0% 0% 0% -| 0% 0% 0% 0% 0% 0% -| 0% 
[CPedestrians|§ OP 
[Pedestrians] SOO OO 
[Bicycles on Crosswalk] =P 
[% Bicycles on Crosswalk] SO OCOOSCSSC SY 


“Pedestrians and Bicycles on Crosswalk. BL: Bear left, BR: Bear right, HL: Hard left, HR: Hard right, L: Left, R: Right, T: Thru, U: 
U-Turn 


NO] RI] oO 
pe} oO}; eo 
RIN] W]e 
o;}o!]o 
SIOLOl/Ol/OlJ/OIToOs,oO;oOl/oO;oI/cC 
o;]o;]o 


WE RPPWwPT RJ Jo;RILo;LTRILOLTaTo;]o 
j=) 


SOlSO;O;o;os;ol;oyoslyoyoyoysyo 
OLSOl;OoO;o;os;solyroylyol;yoyoyolsyo 
Slolol/o;ol;o iN OoOI NI O;]lo!]o 


av 
fan) 
fan) 
fan) 


N 
= 





2 of 18 


207637-C Washington Street (Route 53) @ Hall... - TMC 

Thu Oct 8, 2020 

AM Peak (Oct 08 2020 8:15AM - 9:15 AM) 

All Classes (Motorcycles, Lights, Sing le-Unit Trucks, Articulated Trucks, Buses, 
Pedestrians, Bicycles on Road, Bicycles on Crosswalk) 


All Movements 
ID: 789288, Location: 42.162592, -70.864915 


Provided by: Precision Data 
Industries, LLC (PDI) 

46 Morton Street, 

Framingham, MA, MA, 01702, US 


Leg Washington Street (Route 53) Washington Street (Route 53) Hall Drive 
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“Pedestrians and Bicycles on Crosswalk. BL: Bear left, BR: Bear right, HL: Hard left, HR: Hard right, L: Left, R: Right, T: Thru, U: 
U-Turn 
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207637-C Washington Street (Route 53) @ Hall... - TMC 

Thu Oct 8, 2020 

AM Peak (Oct 08 2020 8:15AM - 9:15 AM) 

All Classes (Motorcycles, Lights, Sing le-Unit Trucks, Articulated Trucks, Buses, 
Pedestrians, Bicycles on Road, Bicycles on Crosswalk) 

All Movements 

ID: 789288, Location: 42.162592, -70.864915 


Provided by: Precision Data 
Industries, LLC (PDI) 

46 Morton Street, 

Framingham, MA, MA, 01702, US 


Leg Drive way Goodlife Drive way 
Direction Westbound Southwestbound 
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% Single -Unit Trucks 0% 0% 0% 0% 0% 0% -| 0% 0% 0% 0% 0% 0% 
aatcutea trvets] 9 
0% 0% 0% 0% 0% 0% 
OS Bees 
0% 0% 0% 0% 0% 0% -| 0% 0% 0% 0% 0% 0% 
[~s«iBicyclesonRoad| 0 0SOOCSCCCCOCCi 
0% 0% 0% 0% 0% 0% -| 0% 0% 0% 0% 0% 0% 
[etestrians| PY 
[SC Pedeswins| top OC 
[Bicycles on Grosswalk] OP 
[__% Bicycles on Grosswalk] PP 


“Pedestrians and Bicycles on Crosswalk. BL: Bear left, BR: Bear right, HL: Hard left, HR: Hard right, L: Left, R: Right, T: Thru, U: 
U-Turn 
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207637-C Washington Street (Route 53) @ Hall... - TMC 

Thu Oct 8, 2020 

PM Peak (Oct 08 2020 SPM - 6 PM) - Overall Peak Hour 

All Classes (Motorcycles, Lights, Single-Unit Trucks, Articulated Trucks, Buses, 
Pedestrians, Bicycles on Road, Bicycles on Crosswalk) 

All Movements 

ID: 789288, Location: 42.162592, -70.864915 


Provided by: Precision Data 
Industries, LLC (PDI) 

46 Morton Street, 

Framingham, MA, MA, 01702, US 


Leg Washington Street (Route 53) Washington Street (Route 53) Hall Drive 
0 0 0 


fs) is) 


0 29 0 
% Approach| 4.8% 95.0% 0% 0.1% 0% - -/0% 0.1% 96.7% 3.1% 0% - -|20.7% 0% 0% 79.3% 0% - 
% Total! 2.6% 51.3% 0% 0.1% 0% 54.0% -]0% 0.1% 42.2% 1.4% 0% 43.7% -| 0.4% 0% 0% 1.5% 0% 1.9% - 


0.345 0.817 -0.250  - 0.856 -| -0.250 0.809 0.525 - 0.833 -| 0.375 -  - 0.523 - 0.483 - 
Motorcycles 0 0 O 0 O 0 -| 0 0 1 0 O 1 - 0 O 0 0 O 0 


% Motorcycles} 0% 0% 0% 0% 0% 0% -0% O0O% 0.2% 00% 0% 0.1% - 0% 0% 0% 0% 0% 0% - 
Lights 40 782 O 1 O 823 0 1 629 21 651 6 0 O 23 O 29 
0 


% Lights [100% 99.7% 0% 100% 0% 99.8% 10% 100% 97.59% 100% 0% 97.6% | 100% 0% 0% 100% 0% 100% 

% Single-Unit Trucks] 0% 0.1% 0% 0% 0% 0.1% -|0% 0% 16% 0% 0% 15%  -| 0% 0% 0% 0% 0% 0%  - 
0% 0% 0% 0% 0% 0%  -|o% 0% 0.6% 0% 0% 0.6% | 0% 0% 0% 0% 0% 0% 
a 
0% 0.1% 0% 0% 0% 0.1%  -|0% 0% 0% 0%0% 0% -| 0%0% 0% 0% 0% 0%  - 
Cite! oe oo es OL es 2 ew 2 eee ee 
(206s) 2 2.6 oe of ee eae i ee 8 ew 
ee ee ee | 

aaa ae A a 


Bicycles on Crosswalk 
% Bicycles on Crosswalk 


“Pedestrians and Bicycles on Crosswalk. BL: Bear left, BR: Bear right, HL: Hard left, HR: Hard right, L: Left, R: Right, T: Thru, U: 
U-Turn 
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207637-C Washington Street (Route 53) @ Hall... - TMC 

Thu Oct 8, 2020 

PM Peak (Oct 08 2020 SPM - 6 PM) - Overall Peak Hour 

All Classes (Motorcycles, Lights, Single-Unit Trucks, Articulated Trucks, Buses, 
Pedestrians, Bicycles on Road, Bicycles on Crosswalk) 

All Movements 

ID: 789288, Location: 42.162592, -70.864915 


Provided by: Precision Data 
Industries, LLC (PDI) 

46 Morton Street, 

Framingham, MA, MA, 01702, US 


Leg Drive way Goodlife Drive way 
puecnon esting stone 
85.7% 0% 14.3% 0% 0% - -| 0% 0% 0% 0% 0% - Joe 
0.4% 0% 0.1% 0% 0% 0.5% -| 0% 0% 0% 0% 0% 0% |e 
0% 0% 0% 0% 0% 0% -| 0% 0% 0% 0% 0% - -| 0.1% | 
100% 0% 100% 0% 0% 100% | 0% 0% 0% 0% 0% - | 98.8% 
% Single -Unit Trucks 0% 0% 0% 0% 0% 0% -| 0% 0% 0% 0% 0% - -| 0.7% | 
0% 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% - | 0.8% 
a 
0% 0% 0% 0% 0% 0 -| 0% 0% 0% 0% 0% - -| 0.1% | 
0% 0% 0% 0% 0% 0% -| 0% 0% 0% 0% 0% - -| 0.1% | 
[SCS™SCSedeswins| COO 
2 
[Bicycles on Crosswalk OP 
[___% Bicycles on Crosswalk] Uh COU 


“Pedestrians and Bicycles on Crosswalk. BL: Bear left, BR: Bear right, HL: Hard left, HR: Hard right, L: Left, R: Right, T: Thru, U: 
U-Turn 
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207637-D Washington Street (Route 53) @ Wash... - TMC 
Thu Oct 8, 2020 

Full Length (6 AM-10 AM, 2 PM-6 PM, 10 AM-2 PM) 

All Classes (Motorcycles, Lights, Sing le-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Bicycles on Road, Provided by: Precision Data Industries, LLC 
Bicycles on Crosswalk) (PDI) 
All Movements 

ID: 789289, Location: 42.161817, -70.863291 


46 Morton Street, 
Framingham, MA, MA, 01702, US 


Leg Washington Park Drive Brantwood Road Washington Street (Route 53) Washington Street (Route 53) 
Direction Northbound Southbound Eastbound Westbound 


2020-10-10 10:00AM 


11:00AM 
12:00PM 
1:00PM 


279 97 6170 120 0 6387 167 6310 6573 0 | 13582 
% Approach|34.3% 0.5% 65.2% 0% -  -|40.7% 1.5% 56.7% 1.0% - -| 1.5% 96.6% 1.9% 0% - 2.5% 96.0% 1.5% 0% -| + 


1.1% 0% 2.1% 0% 3.2% -| 0.6% 0% 0.8% 0% 14% -| 0.7% 45.4% 0.9% 0% 47.0% -| 1.2% 46.5% 0.7% 0% 48.4% -| — - 


| % Motorcycles} 0.7% 0% 0% 0% 0.2% -| 0% 0% 0% 0% 0% -| 0% 0.3% 0% 0% 0.3% -| 1.2% 0.2% 0% 0% 0.2% — -| 0.2% 


% Single-Unit Trucks | 3.4% 50.0% 0.7% 0% 1.9% -| 1.3% 33.3% 18% 0% 2.1% -| 1.0% 13% 1.7% 0% 1.3% -| 1.8% 14% 2.1% 0% 14% — -| 1.4% 


% Articulated Trucks| 0% 0%  0%0% 0% -| 0% 0% 0% 0% 0% -| 0% 0.2% 0% 0% 0.2% -| 0.6% 0.2% 0% 0% 0.2% — -| 0.2% 


0% 0% 18% 0% 1.2% -| 0% 0% 0% 0% 0% -| 0% 0.2% 4.2% 0% 0.3% -| 0.6% 0.3% 0% 0% 0.3% — -| 0.3% 


[Bicycles onRoadl 00 0 0 0 | oo 1 0 a | 0 3 oo 3 | 0 1 00 1 | 5 
0% 0% 0%0% 0%  -| 0% 0% 0.9% 0% 0.5% -| 0% 0% 0%0% 0%  -| 0% 0% 0%0% 0% 0% 
aes) se ee ee ee 
[__ WRedestians) ss OM BY 
[Bicycles on Crosswalk] ~~ = = iO] OP 
Pb Bicycles on Crosswalk] - = ~~ = 0% ~~~ -teaef SO O E OO OCU 


“Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn 
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207637-D Washington Street (Route 53) @ Wash... - TMC 

Thu Oct 8, 2020 

AM Peak (Oct 08 2020 8:15AM - 9:15 AM) 

All Classes (Motorcycles, Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Bicycles on Provided by: Piedsion Data Tadustries, 
Road, Bicycles on Crosswalk) LLC (PDI) 


All Movements 46 Morton Street 
ID: 789289, Location: 42.161817, -70.863291 Framingham, MA, MA, 01702, US 


Leg Washington Park Drive Brantwood Road Washington Street (Route 53) Washington Street (Route 53) 
SO a 
LT RU AppPed"| LT _R_U App Ped*|in 


0 131 225 
1 60 315 


Z 
jo) 
=| 
=" 
rio 
ie) 
c 
S)5 
ial 
N | 0 


alu 
ol/o|o 
CoJoTo;olIc 
win 
COJO;To|o 


0 
0 
0 


me | W 
oO 

NI] NY] Ww 
—= 
ole 
NO} NM 
Pl R 
wyu 
cCOy;N 
—_ | 
pS 

So 

OoO;TolTo 


S 
oO 
co N 
& NI 
jo) —_ 


0 


ul 
oO 


0 19 0 6 0 423 569 582 1058 
% Approach|44.1% 0% 55.9% 0% - -/31.6% 0% 68.4% 0% - -}3.5% 95.0% 1.4% 0% - -| 14% 97.8% 0.9% 0% - 


% Total] 1.4% 0% 18% 0% 3.2% -| 0.6% 0% 12% 0% 1.8% -| 1.4% 38.0% 0.6% 0% 40.0% -| 0.8% 53.8% 0.5% 0% 55.0% - 


0.625 - 0.679 - 0.850 -}0.500 - 0.542 -0.679 -}0.625 0.761 0.750 - 0.766 -} 1.000 0.906 0.313 - 0.909 -| 0. 
Motorcycles 0 0 0 0 0 - 0 0 0 0 0 - 0 1 0 0 1 - 0 1 0 0 1 - 2 


% Motorcycles 0% 0% 0% 0% 0% - 0% 0% 0% 0% 0% -| 0% 0.2% 0% 0% 0.2% - 0% 0.2% 0% 0% 0.2% - 


0 409 - 945 0 557 1 
1 


ies) 
pS 
jon) 
joo) 
(oe) 


oO 
N 

S) 
ox 


a 
jee) 


& 


14 0 19 330 Ge 005 03-20,> 49 -| 15 389 5 5 ; 
% Lights 93.3% 0% 100% 0% 97.1% — -| 100% 0% 100% 0% 100% -]100% 96.8% 83.3% 0% 96.7% — -|87.5% 95.8% 100% 0% 95.7% — -|96.2 
10 - 


j=) 


% Single-Unit Trucks| 6.7% 0% 0% 0% 2.9% - 0% 0% 0% 0% 0% -| 0% 2.5% 0% 0% 2.4% -}12.5% 1.9% 0% 0% 2.1% -| 2.2% 
0% 0% 0% 0% | TH O% 0% O% 0% | 0% 0% 0% 0% 0% | 0% 07% O%O% v7% | Om 


0% 0%  0%0% 0% -| 0%0% 0%0% 0% -| 0% 0.5% 16.7% 0% 0.7%  -| 0% 14% 0% 0% 14% — -| 1.0% 


0 0 0 
% Bicycles on Road 0% 0% 0% 0% 0% - 0% 0% 0% 0% O0O% -| 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% % 


(=) 


Bicycles on Crosswalk 
% Bicycles on Crosswalk 


“Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn 
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207637-D Washington Street (Route 53) @ Wash... - TMC 
Thu Oct 8, 2020 

PM Peak (Oct 08 2020 5PM - 6 PM) - Overall Peak Hour 

All Classes (Motorcycles, Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Bicycles on Provided by: Precision Data Industries, 
Road, Bicycles on Crosswalk) LLC (PDI) 
All Movements 

ID: 789289, Location: 42.161817, -70.863291 


46 Morton Street, 
Framingham, MA, MA, 01702, US 


Leg Washington Park Drive Brantwood Road Washington Street (Route 53) Washington Street (Route 53) 
Direction Northbound Southbound Eastbound Westbound 


17 834 
open 5 OH 5958 Om [THON SRB OH [THIGH DOOR PRIA TaOM 
1.1% 0% 1.6% 0% 2.7% 0.4% 0% 0.6% 0% 1.1% -|0.6% 41.9% 0.9% 0% 43.3% 1.1% 51.0% 0.8% 0% 52.9%  -| — - 
[PHF 0531 - 0.625 -0.583 [0.250 - 0.625 -0.472 [0.750 0.8280.503 - 0.832 [0.643 0.848 0.600 - 0.837 | 0.931 
0% 0%  0%0% 0% -| 0%0%  0%0% 0% -| 0% 0.2% 0% 0% 0.1%  -| 0% 0% 0%0% 0% — -| 0.1%| 
0% 0%  0%0% 0% -| 0%0%  0%0% 0% -| 0% 1.4% 0%0% 13%  -| 0% 0.1% 0% 0% 0.1% — -| 0.6%| 
ES 
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.2% 0% 0% 0.1% 0% 0% 0%0% 0% 
ee ee a a 
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0 0% 0% 0% 0% 0 0% 0%0% 0 -| 0% | 
[Bicycles onRoad] 000 0 0 | 00 00 0 | 0 1 00 a | 0 0 00 o@ | 1 
we Bicyeles on Rosa] 0% 060i TOM] Dos THO Dm og OTe OSH 
ee ee ee ee 
a nT 
opeg i emawieyal| Senet ea |e eee ee ee 
Bicycles on Grosswalk] ~~~ - | ~~ - mf SO] 


“Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn 
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207637-E Washington Street (Route 53) @ Jaco... - TMC 

Thu Oct 8, 2020 

Full Length (6 AM-10 AM, 2 PM-6 PM, 10 AM-2 PM) 

All Classes (Motorcycles, Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Bicycles on Road, 
Bicycles on Crosswalk) 

All Movements 

ID: 789290, Location: 42.159485, -70.853803 


Provided by: Precision Data Industries, LLC 
(PDI) 

46 Morton Street, 

Framingham, MA, MA, 01702, US 


Leg Washington Street (Route 53) Washington Street (Route 53) Stop & Shop Drive way Jacobs Trail 
piecion anthem outbound stowed | 
0 0 
0 
0 
0 
0 


COl/O;JoO;ol/ol/o/c 
upNlelulwlo]4 


So 


0 


1.2% 90.1% 8.7% 0% - [42.5% 3.2% 54.3% 0% - -|54.4% 11.6% 34.1% 0% - | -| 
0.5% 39.5% 3.8% 0% 43.9% —-| 3.1% 0.2% 4.0% 0% 7.4% -| 1.1% 0.2% 0.7% 0% 2.0% | -| 
0% 0.1% 0% 0% 0.1% -| 0% 0.2% 0% 0% 0.2%  -| 0.2% 0% 0% 0% 0.1% -| 0% 2.7% 0% 0% 0.3% -| 0.1% | 


% Single-Unit Trucks| 1.2% 1.2% 2.4% 0% 1.2% -| 4.5% 1.2% 0.5% 0% 1.2%  -| 16% 0% 11% 0% 1.2% -| 1.7% 0% 46% 0% 2.5% -| 1.2% | 


Articulated Trucks % 0 0 16 - 0 12 3 0 1 - 1 0 2 0 3 - 0 0 0 0 0 -| 34] 


% Articulated Trucks | 0.2% 0.2% 0% 0% 0.2% -| 0% 0.2% 0.5% 0% 0.2% -| 0.2% 0% 0.3% 0% 0.2% -| 0% 0% 0%0% 0% -| 0.2% | 


| sBuses}| = 019 0 0 19 - 0 21 0 0 2. - 0 0 0 0 0 - 0 0 2 0 2 -} 42| 


0% 0.3% 0% 0% 0.3% -| 0% 0.3% 0% 0% 0.3%  -| 0% 0% 0%0% 0% -| 0% 0% 18% 0% 0.6% -| 0.3% | 


0% 0%  0%0% 0% -| 0% 0.1% 0% 0% 0.1%  -| 0% 0% 0% 0% 0% -| 0% 0% 0% 0% 0% -| 0% | 
p= en ee Le ee 
[__% Pedesmians| - - - -—-aowf ECC 
[Bicyeles on Crosswalk] - =~ = = of = oP UOT 
Pb Bicycles on Crosswalk] - ~~~ 0%] =] OT 


“Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn 


0 
0 
0 
0 0 
0 
0 


o;o!;o!;o 
NP RL BR] Ww] Ww 


So 
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207637-E Washington Street (Route 53) @ Jaco... - TMC 
Thu Oct 8, 2020 
AM Peak (Oct 08 2020 8:45AM - 9:45 AM) 
All Classes (Motorcycles, Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Bicycles on Provided by: Precision Data Industries, 
Road, Bicycles on Crosswalk) 

LLC (PDI) 
All Movements 


ID: 789290, Location: 42.159485, -70.853803 46 Morton Street, 


ree MA, MA, 01702, US 


30 


rire Sa os Ta ieee RR 
2.9% 0.1% 3.2% 0% 62% -| 1.1% 0% 0.9% 0% 24% |_| 
0% 0.2% 0% 0% 0.2%  -| 0% 0% 0%0% 0% -| 0% 0% 0%0% 0% -| 0% 0% 0% 0% 0% -| 0.1% 
100% 0% 90.9% 0% 96.0% _-[95.6%| 


% Single-Unit Trucks| 2.9% 2.9% 0% 0% 2.9%  -| 0% 3.8% 0% 0% 3.5%  -| 8.6% 0% 2.6% 0% 5.3%  -| 0% 0% 9.1% 0% 4.0% -| 3.3% | 


[AriculaedTrucs)] 06 0 0 6 | 0 2 00 2 | 0 0 oo @ | oo OO @ | 8 
0% 10% 0% 0% 10%  -| 0% 0.4% 0%0% 0.4%  -| 0% 0% 0%0% 0% -| 0%0% 0%0% 0% -| 0.7% | 
a ] 
0% 0% 0% 0% 0% -| 0% 0.7% 0% 0% 0.6%  -| 0% 0% 0%0% 0% -| 0%0% 0%0% 0% -| 0.2% | 
0% 0% 0% 0% 0%  -| 0% 0.2% 0% 0% 0.2%  -| 0% 0% 0%0% 0% -| 0%0% 0%0% 0% -| 0.1% | 
Sm) (A) OR NR SN 
a 2 a a a ee) 
BigeesonGowjal or x Oi] ke ae Oe OO 
Ps Bicycles on Crosswalk] ~~ = - = [| == | 


“Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn 
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207637-E Washington Street (Route 53) @ Jaco... - TMC 

Thu Oct 8, 2020 

PM Peak (Oct 08 2020 5PM - 6 PM) - Overall Peak Hour 

All Classes (Motorcycles, Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Bicycles on 
Road, Bicycles on Crosswalk) 

All Movements 

ID: 789290, Location: 42.159485, -70.853803 


Provided by: Precision Data Industries, 
LLC (PDI) 

46 Morton Street, 

Framingham, MA, MA, 01702, US 


Leg Washington Street (Route 53) Washington Street (Route 53) Stop & Shop Driveway Jacobs Trail 
piecion abound ttownd nn farbavnd wound | 
__saspm[_i9_225 2 0 246 0] a 4219 0 164 _0| 11 18 030 0] 1 1 2 0 4 __0| aaa| 


% Total] 3.1% 47.0% 1.0% 0% 51.1% — -| 0.6% 37.1% 4.2% 0% 419% — -| 2.7% 0.1% 3.4% 0% 6.1% -| 0.4% 0.2% 0.3% 0% 0.9% -| — -| 
______PaIF/o.737_0.8430.563 0.843 [0.688 0,839 0.792 _- 0.835 -0.7500.500 0.847 0.925 10.875 0.750 0.500 -0.667 | 0.927| 
[ Mowreyeles| 00 OOO] COTY OTTO CT 
0% 0% 0%0% 0% -| 0% 0% 0%0% 0% -| 0% 0% 0%0% 0% -| 0% 0% 0% 0% 0% -| 0%| 
100% 100% 98.4% 0% 99.1% — -| 100% 100% 100% 0% 100% —-|99.0% 


% Single-Unit Trucks| 0% 0.1% 0% 0% 0.1%  -| 9.1% 16% 0% 0% 16% -| 0% 0% 0%0% 0% -| 0% 0% 0%0% 0% ~~ -| 0.7% 


0% 0% 0%0% 0% -| 0% 0% 13% 0% 0.1%  -| 0% 0% 1.6% 0% 0.9%  -| 0% 0% 0% 0% 0%  -| 0.1%| 
Pee 0s Oe OO el 
0% 0% 0%0% 0% -| 0% 0.1% 0% 0% 0.1%  -| 0% 0% 0%0% 0% -| 0% 0% 0% 0% 0%  -| 0.1%| 
0% 0% 0%0% 0% -| 0% 0.3% 0% 0% 0.3%  -| 0% 0% 0%0% 0% -| 0% 0% 0% 0% 0%  -| 0.1%| 
2) a RR a a A eC) 
Fe en pe pe ee Se a he ee 
29 a RS (| 
BoeletonGaewl| ea ee ae ea ae ee we 


“Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn 
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207637-F Washington Street (Route 53) @ Assi... - TMC 

Thu Oct 8, 2020 

Full Length (10 AM-2 PM, 6 AM-10 AM, 2 PM-6 PM) 

All Classes (Motorcycles, Lights, Sing le-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Bicycles on Road, 
Bicycles on Crosswalk) 


All Movements 
ID: 789291, Location: 42.157695, -70.851389 


Provided by: Precision Data Industries, LLC 
(PDI) 

46 Morton Street, 

Framingham, MA, MA, 01702, US 


Leg Washington Street (Route 53) Washington Street (Route 53) Drive way Assinippi Avenue 
Direction Northbound Southbound Eastbound Westbound 
L iT RU App Ped* L T R U_ App Ped* Li U App. Ped* L i R U_ App Ped* 


R 
3 
8 
9 


Wwlo|]o 
plo} 


0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

0 1 

0 0 0 

0 0 0 


NIT oa; RI sR 
oy; 


oO] Re] NM 
WIL RIN] oO]o!] a] w 


0 


59 5811 214 2 6086  i/ 1663 5600 42 0 7305 O| 22 18 82 3. 125 3] 87 10 1808 0 1905  11/15421 
% Approach| 1.0% 95.5% 3.5% 0% - __ -|22.8% 76.7% 0.6% 0% - __-|17.6% 14.4% 65.6% 2.4% - -| 4.6% 0.5% 94.9% 0% - | - 


0.4% 37.7% 1.4% 0% 39.5% — -|10.8% 36.3% 0.3% 0% 47.4% — -| 0.1% 0.1% 0.5% 0% 0.8% -| 0.6% 0.1% 11.7% 0% 12.4% | + 


0% 0.2% 0.5% 0% 0.2% -| 0% 0.3% 0% 0% 0.2%  -| 0% 0% 0% 0% 0% -| 0% 0% 0.1% 0% 0.1% -| 0.2% | 
0.7% 1.4% 2.4% 0% 1.2%  -| 0% 5.6% 11.0% 0% 8.0% -| 1.1% 10.0% 15% 0% 1.6% -| 1.3% | 


% Articulated Trucks| 0% 0.2% 0% 0% 0.2% -| 0.1% 0.2% 0% 0% 0.2%  -| 0% 0% 0% 0% 0% -| 0% 0% 0.2% 0% 0.2% -| 0.2% | 


CC 
0% 0.1% 0% 0% 0.1% -| 0.7% 0.1% 0% 0% 0.3%  -| 0% 0% 0% 0% 0% -| 0% 0% 0.9% 0% 0.8% -| 0.3% | 
[BicyelesonRoad] 0 2 ~0 0 +2 | 0 2 00 2 | 0 o0 0 o0 o0 | o0 0 20 2 | 6 
0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% | 0% 0% 0% 0% 0% | 0% 0% Oim%0% 1% | 0% 
fe ee we ee ee ee ON ee Se ee 
[redeem “pe ee AOD ae el ee eR ee a 
[PRGMeeGwmwe|| = «4 4. Oe ee Se Se Ol ee ee ee ee ee 
Pb Bicycles on Crosswalk] =~ = ~~ op = | POC 


“Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn 
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Ol} Ww 
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1 of 12 


207637-F Washington Street (Route 53) @ Assi... - TMC 

Thu Oct 8, 2020 

AM Peak (Oct 08 2020 8:45AM - 9:45 AM) 

All Classes (Motorcycles, Lights, Sing le-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Bicycles on Road, 
Bicycles on Crosswalk) 


All Movements 
ID: 789291, Location: 42.157695, -70.851389 


Provided by: Precision Data Industries, LLC 
(PDI) 

46 Morton Street, 

Framingham, MA, MA, 01702, US 


Leg Washington Street (Route 53) Washington Street (Route 53) Drive way Assinippi Avenue 
Direction Northbound Southbound Eastbound Westbound 


sr approach] 2756 52.456 5396056 = Tam TE Lene oie ais BTSs BHC OYE DH SEO OS 
0.9% 37.9% 2.2% 0% 41.0% 9.7% 32.2% 0.7% 0% 42.6% 0.3% 0.5% 0.6% 0% 13% -|0.4% 0.3% 14.3% 0% 15.1% | - 
[Pair] 0.550 0.911 0.722 - 0.926 [0.829 0,9080.500 - 0.902 [0.375 0.500 0.438 _- 0.571 0.625 0.500 0.720 - 0.734 [0.890 
0% 0.2% 0% 0% 0.2%  -| 0% 0.3% 0% 0% 0.2%  -| 0% 0% 0%0% 0% -| 0% 0% 0%0% 0% -| 0.2% | 


% Single-Unit Trucks| 9.1% 3.3% 3.8% 0% 3.5%  -| 0.9% 3.6% 0% 0% 2.9%  -| 0% 16.7% 14.3% 0% 12.5% —-| 0% 25.0% 1.2% 0% 1.7% -| 3.1% | 


[AriculaedTrucks| 0 7 00 7 | 0 4 00 4 J 0 0 oo o | 0 0 oo o | wl 
0% 15% 0% 0% 14%  -| 0% 10% 0% 0% 0.8%  -| 0% 0% 0%0% 0% -| 0% 0% 0% 0% 0% 
aes] oo fe 
0% 0% 0%0% 0% -| 0% 0.8% 0%0% 06% -| 0 0%  0%0% 0% -| 0% 0% 0% 0% 0% 
SS SO 
0% 0% 0%0% 0% -| 0% 0% 0%0% 0% -| 0% 0% 0%0% 0% -| 0% 0% 0.6% 0% 0.6% 
ea ee 
[Mpeg OO 
I a (a | 
Pe Bicycles on Crosswalk] ---- [|---| SSO 
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207637-F Washington Street (Route 53) @ Assi... - TMC 

Thu Oct 8, 2020 

PM Peak (Oct 08 2020 5PM - 6 PM) - Overall Peak Hour 

All Classes (Motorcycles, Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Bicycles 
on Road, Bicycles on Crosswalk) 

All Movements 

ID: 789291, Location: 42.157695, -70.851389 


Provided by: Precision Data Industries, 
LLC (PDI) 

46 Morton Street, 

Framingham, MA, MA, 01702, US 


Leg Washington Street (Route 53) Washington Street (Route 53) Drive way Assinippi Avenue 
Direction Northbound Southbound Eastbound Westbound 


4 777 559 754 


| % Approach]0.5% 98.2% 1.3% 0% P5696 741% 0.996 0% __=_- % 11.1% 88.9% 0% -|2.3% 0% 97.7% 0 

% 0.1% 0.5% 0% 05% 10.2% 0% 9.7% 0% 9.9% 
ST 
0% 0% 0%0% 0% -| 0% 0.2% 0% 0% 0.1% -|0% 0%  0%0% 0% -| 0% 0% 0% 0% 0% 
100% 97.7% 100% 0% 98.3% — -|0% 100% 100% 0% 100%  —-|100% 0% 100% 0% 100% —-|99.0% 
[SingieaTruets| 030 0 3 foo 0 fo oe fo 
0% 0.4% 0% 0% 0.4% -| 0% 18% 0%0% 13% -|0% 0%  0%0% 0% 
ee 
0% 0% 0%0% 0% -| 0% 0.2% 0% 0% 0.1% -|0% 0%  0%0% 0% -| 0% 0% 0% 0% 0% 
a 
0% 0.1% 0% 0% 0.1% 0% 0% 0% 0% 0%  -10% 0%  0%0% 0% 0% 0% 0% 0% 0% 
[Bicycles onRoad] 00 0 oo | o 1 00 1 Joo oo o [oo oo o | 1 
0% 0% 0%0% 0% 0% 0.2% 0% 0% 0.1% % 0% 0% 0% 0% 0% 0%  0%0% 0% 
eee) Se eo) se eS OS ee Oe 
a ee (a ec ee [ae eee ee ee ee 
Es eBiyelesvemcrsewalk) 7 “ee ee 
ie icyelesmniiosswal | ee ee eS SS Ee Se 


“Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn 





5 of 12 


APPENDIX F 


Turning Movement Counts 
Route 53 at Pond Street in Norwell 
September 26, 2019 


TM-1 (Route 53 @ Route 228) TMC- TMC 
Thu Sep 26, 2019 
Full Length (6 AM-9 AM, 3 PM-6 PM, 11 AM-2 PM) 
All Classes (Motorcycles, Lights, Sing le-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Bicycles on Road, Provided by: Precision Data Industries, LLC 
Bicycles on Crosswalk) 

(PDI) 
All Movements 


ID: 699165, Location: 42.174643, -70.884978, Site Code: 197188 Bi Nuh ae 


Framingham, MA, MA, 01702, US 


Leg Main Street (Route 228) Washington Street (Route 53) Pond Street (Route 228) Whiting Street (Route 53) 

a ce ee 
a6 460276 0 822 [sen _s64 099 of ao 349 oon —of 700 eB 0967 of ah 
rls ars 214612 185 012i 


649 3290 1939 0 5878 2013 6019 1582 0 9614 1793 3189 1696 1 6679  9| 1189 4940 692 0 6821 — 1/28992 
Sasac 11.0% 56.0% 33.0% 0% - _ -|20.9% 62.6% 16.5% 0% - _ -|26.8% 47.7% 25.4% 0% - _-|17.4% 72.4% 10.1% 0% - -f| 


2.2% 11.3% 6.7% 0% 20.3% -| 6.9% 20.8% 5.5% 0% 33.2% -| 6.2% 11.0% 5.8% 0% 23.0% -| 4.1% 17.0% 2.4% 0% 23.5% -| + 


0.8% 0.3% 0.4% 0% 0.4% -| 0% 0.1% 0.2% 0% 0.1% -| 0.3% 0.4% 0.2% 0% 0.3% -| 0.5% 0.3% 0.1% 0% 0.4% -| 0.3% | 
622 3186 1902 0 5710 -| 1981 5953 1554 0 9488 -| 1740 3056 1663 1 6460 -| 1168 4875 665 0 6708 — -|28366| 
1.2% 2.0% 11% 0% 16%  — -| 1.0% 0.8% 1.3% 0% 0.9% — -| 2.3% 2.4% 1.5% 0% 2.1% -| 1.1% 0.9% 1.7% 0% 1.0% — -| 14%| 
0.9% 0.7% 0.2% 0% 0.5% -| 0.3% 0.1% 0.3% 0% 0.2% — -| 0.3% 1.2% 0.2% 0% 0.7% -| 0.2% 0.1% 1.0% 0% 0.2% — -| 0.4%| 
a 
1.1% 0.2% 0.3% 0% 0.3% — -| 0.2% 0.1% 0% 0% 0.1%  -| 0% 0.2% 0.1% 0% 0.1% -| 0% 0% 1.0% 0% 0.1% — -| 0.1%| 
[BicyclesonRoad) 110 OO] OTT TT OTT 
0.2% 0%  0%0% 0%  -| 0% 0% 0%0% 0%  -| 0.1% 0% 0% 0% 0% -| 0% 0% 0% 0% 0% 
[—Pedestians| 
TM Pedestrians] = toomp tO] Oo OOY 
P Mimaeten Gel =a ee ee Oe ee Y 
P Bicycles on Crosswalk == = of = OP mm 
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TM-1 (Route 53 @ Route 228) TMC- TMC 

Thu Sep 26, 2019 

AM Peak (Sep 26 2019 7:45AM - 8:45 AM) 

All Classes (Motorcycles, Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Bicycles on Road, 
Bicycles on Crosswalk) 


All Movements 
ID: 699165, Location: 42.174643, -70.884978, Site Code: 197188 


Provided by: Precision Data Industries, LLC 
(PDI) 

46 Morton Street, 

Framingham, MA, MA, 01702, US 


Leg Main Street (Route 228) Washington Street (Route 53) Pond Street (Route 228) Whiting Street (Route 53) 
piccion outed soa SE ga 
EE 


15 0 oo) 286 85 109 11 764 


9.9% 51.7% 38.4% 0% - _ -| 19.1% 64.3% 16.6% 0% - __ -|17.5% 58.5% 24.0% 0% - _ -|21.1% 69.8% 9.1% 0% - -| - 
2.1% 11.1% 8.2% 0% 21.5% — -| 7.3% 24.6% 6.3% 0% 38.3% —-| 3.5% 11.9% 4.9% 0% 20.3% —-| 4.2% 13.9% 18% 0% 20.0% -|  -| 
—«PHE/ 0.685 0.979 0.624 - 0.919 [0.775 0.954 0.807 - 0.991 10.750 0.964 0.766 - 0.936 | 0.801 0.922 0.750 - 0.980 [0.969 


% Motorcycles! 0% 0% 0% 0% 0%  -| 0.5% 0.1% 0% 0% 0.2%  -| 0% 0.3% 0% 0% 0.2%  -| 0% 0.5% 0% 0% 0.3% — -| 0.2%| 


60 314 241 O 615 -| 203 717 182 O 41102 2 90 314 137 0 541 ul AoA. -°397 50 0 571 -| 2829 
% Lights [95.2% 95.4% 98.8% 0% 96.7% -193.5% 98.4% 96.8% 0% 97.2% -185.7% 89.5% 95.1% 0% 90.2% -199.2% 96.1% 92.6% 0% 96.5% -195.5% 
S ingle -Unit Trucks i 9 2 0 12 -| 10 9 5 0 24 : 12 26 7 0 45. - 1 11 2 0 14 : 


% Single-Unit Trucks} 1.6% 2.7% 0.8% 0% 1.9% -| 4.6% 1.2% 2.7% 0% 2.1%  -|11.4% 7.4% 4.9% 0% 7.5% — -| 0.8% 2.7% 3.7% 0% 2.4% — -| 3.2%| 


1.6% 1.2% 0% 0% 0.8%  -| 0.5% 0.3% 0.5% 0% 0.4% -| 2.9% 2.8% 0% 0% 2.2%  -| 0% 0.7% 1.9% 0% 0.7% — -| 0.9%| 
es SS 
1.6% 0.6% 0.4% 0% 0.6%  -| 0.9% 0% 0% 0% 0.2%  -| 0% 0% 0%0% 0% -| 0% 0% 19% 0% 0.2% — -| 0.2%| 
[BicyelesonRoad] 00 CTT CTC TTC CD 
0% 0%  0%0% 0% -| 0% 0% 0%0% 0% -| 0% 0% 0% 0% 0% -| 0% 0% 0%0% 0% -| 0%| 
PS Te eae a) a a 
Leite ee ee 
[Bicycles on Crosswalk] = OP OP OCC” 
P Bicycles on Crosswalk] = =] TC 


“Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn 
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TM-1 (Route 53 @ Route 228) TMC- TMC 

Thu Sep 26, 2019 

PM Peak (Sep 26 2019 4:45PM - 5:45 PM) - Overall Peak Hour 

All Classes (Motorcycles, Lights, Single-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Bicycles on Road, 
Bicycles on Crosswalk) 

All Movements 

ID: 699165, Location: 42.174643, -70.884978, Site Code: 197188 


Provided by: Precision Data Industries, LLC 
(PDI) 

46 Morton Street, 

Framingham, MA, MA, 01702, US 


rcs Main Street (Route 228) Washington Street (Route 53) Pond Street (Route 228) Whiting Street (Route 53) 

[Sone Tea] is ae —fo ose of nae oak of eis eof So 
scorn Tears 0 76 ol 78 a6 as 08a of 9s 03a a7 2s 200 aos 
A 


e pproachl 7096 57596 55.1% 096 (E286 5H Tm Om. 7H FhgN Taam OR (iow TE Sa OH 
1.4% 11.6% 7.1% 0% 20.1% — -| 7.4% 15.9% 4.9% 0% 28.2% —-| 7.7% 9.6% 5.6% 0% 23.0% — -| 4.3% 21.8% 2.7% 0% 28.7%  -| — -| 
[Par [0.883 0.901 0828 0.924 [0.863 0.920 0.934 - 0.929 [0.780 0.921 0.972 - 0.924 | 0.851 0.948 0.833 0.953 [0.960] 
_—— Marcy) = te 0 0 Ml a _ 
1.9% 0%  0%0% 0.1%  -| 0% 0.3% 0.5% 0% 0.3%  -| 0% 0.3% 0% 0% 0.1%  -| 0.6% 0.2% 1.0% 0% 0.4% — -| 0.2%| 
10094 99.4%6 98.6% 0% 99.4% _-|99.4% 99.095 97.0% 0% 98.9% [98.79% 


% Single-Unit Trucks} 1.9% 0.9% 0.4% 0% 0.8% — -| 0.7% 0.7% 16% 0% 0.9%  -| 0% 0% 14% 0% 0.3%  -| 0% 0.7% 1.0% 0% 0.7% — -| 0.7%| 


[Articulated Trucs) 0510 6 | a 0 00 a | 0 1 00 1a | 0 0 oo 0 | 8 
0% 1.1% 0.4% 0% 0.8%  -| 0.4% 0% 0% 0% 0.1%  -| 0% 0.3% 0% 0% 0.1%  -| 0% 0% 0% 0% 0%  -| 0.2% 
es es ee ee 
0% 0.5% 0.4% 0% 0.4% 0.4% 0% 0% 0% 0.1% 0%  0%0% 0% 
Te A A (A 
0% 0%  0%0% 0% -| 0% 0% 0%0% 0% -| 0% 0% 0%0% 0% -| 0% 0% 0%0% 0% -| 0%| 
LS) OO ee 
fn Peden — eee ee ee es ee ee eh 
[Bicycles on Crosswalk = =o) = OP OP 
MBGdeenOoNWI), a a el ee 
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TM-1 (Route 53 @ Route 228) TMC- TMC 

Sat Sep 28, 2019 

Midday Peak (WKND) (Sep 28 2019 11:45AM - 12:45 PM) 

All Classes (Motorcycles, Lights, Sing le-Unit Trucks, Articulated Trucks, Buses, Pedestrians, Bicycles on Road, 
Bicycles on Crosswalk) 

All Movements 

ID: 699165, Location: 42.174643, -70.884978, Site Code: 197188 


Provided by: Precision Data Industries, LLC 
(PDI) 

46 Morton Street, 

Framingham, MA, MA, 01702, US 


Leg Main Street (Route 228) Washington Street (Route 53) Pond Street (Route 228) Whiting Street (Route 53) 
pissin evnbonnd tonne tung etna 


2.6% 11.5% 5.2% 0% 19.2% -| 6.3% 21.6% 5.5% 0% 33.4% -| 5.9% 10.5% 6.4% 0% 22.7% -| 4.5% 17.3% 2.9% 0% 24.6% -| + 
2.1% 0.5% 0.5% 0% 0.7% -| 0% 0.1% 0% 0% 0.1% -| 0.9% 0.5% 0.8% 0% 0.7% — -| 0.6% 0.3% 0% 0% 0.3% — -| 0.4%| 


% Single-Unit Trucks| 0% 1.2% 0.5% 0% 0.8% -| 0% 0.4% 1.5% 0% 0.5% -| 0.5% 0.3% 0.4% 0% 0.4% -| 0.6% 0.5% 0% 0% 0.4% -| 0.5% | 


1.1% 0.7% 1.0% 0% 0.8% -| 0% 0% 0% 0% 0% -| 0% 0.3% 0% 0% 0.1% -| 0% 0% 0% 0% 0% - 

] 
1.1% 0.2% 0% 0% 0.3%  -| 0 0% 0% 0% 0% -| 0% 0.3% 0% 0% 0.1% — - 0% 0%0% 0 -| 0.1% | 
[Bicycles on Road] 000 0 0 | 0 0 oo 0 Jo 0 00 o Yo 0 oo 0 | oO 
0% 0% 0%0% 0% -| 0% 0% 0% 0% 0% -| 0% 0% 0%0% 0% -| 0% 0% 0% 0% 0% -| 0% | 
_ em, = «2.7 6-0) = = = = «ao = -* sa 2 06 & <= «0 a 
[___% Pedesians| - = 00% dO] CO CCSC OOH 
9 a (Ee a a fe EE | 
Pb Bicycles on Crosswalk] ~~~ 0%) = PSO 
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APPENDIX G 


Intersection Capacity Analyses 
Weekday AM Peak Hour 
Estimated Base Year (2020) Scenarios 


Intersection Capacity Analysis 
1: Pond Street/Main Street & Route 53 


02/27/2021 


As+ryrt Xa terre 
Lane Group EBL EB. EBR WBL WBT WBR NBL NBT NBR _ SBL _ SBT _ SBR 
Lane Configurations 5 86*b ATs ATs 
Traffic Volume (vph) 54 413 125 188 729 217 144 351 105 244 329 63 
Future Volume (vph) 54 413 125 188 729 217 144 351 105 244 329 63 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Storage Length (ft) 150 0 200 0 150 200 200 250 
Storage Lanes 1 0 1 0 1 1 1 1 
Taper Length (ft) 20 20 20 20 
Satd. Flow (prot) 1787 3344 0 1703 3437 0 1583 1727 1538 1736 3404 0 
Fit Permitted 0.950 0.950 0.950 0.950 
Satd. Flow (perm) 1787 3344 0 1703 3437 0 1583 1727 1538 1736 3404 0 
Right Turn on Red Yes Yes Yes Yes 
Satd. Flow (RTOR) 44 43 131 20 
Link Speed (mph) 35 35 45 45 
Link Distance (ft) 1282 608 885 701 
Travel Time (s) 20.0 11.8 13.4 10.6 
Peak Hour Factor 0.98 098 098 099 099 099 094 %094 094 092 092 0.92 
Heavy Vehicles (%) 1% 3% 8% 6% 1% 3% 14% 10% o% 4% 4% 1% 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 99 049 0 190 955 0 153 ofa 112 265 426 0 
Turn Type Prot NA Prot NA Prot NA Perm Prot NA 
Protected Phases 1 6 5 2 3 8 7 4 
Permitted Phases 8 
Detector Phase 1 6 5 2 3 8 8 7 4 
Switch Phase 
Minimum Initial (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
Minimum Split (s) 10.0 225 13.0 22.5 13.0 220 220 10.0 22.0 
Total Split (s) 15.0 40.0 15.0 40.0 20.0 250 250 200 25.0 
Total Split (%) 15.0% 40.0% 15.0% 40.0% 20.0% 25.0% 25.0% 20.0% 25.0% 
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
Lead/Lag Lead Lag Lead Lag Lead Lag Lag Lead Lag 
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Recall Mode None None None None None None None None None 
Act Effct Green (s) 8.0 27.3 10.1 31.9 12.9 202 20.2 & 15.1 22.4 
Actuated g/C Ratio 0.09 0.29 0.11 0.34 0.14 022 0.22 O16 #0.24 
vic Ratio 0.36 0.54 1.03 0.79 0.70 1.00 026 094 & 0.51 
Control Delay 48.6 26.6 119.0 32.4 97.0 85.4 6.0 818 338 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 48.6 26.6 119.0 32.4 97.0 85.4 6.0 818 33.8 
LOS D C F C E F A F C 
Approach Delay 28.6 46.7 64.6 02.2 
Approach LOS C D E D 
Queue Length 50th (ft) 32 128 ~130 263 89 ~247 0 163 117 
Queue Length 95th (ft) 72 178 #277 350 #172 #447 34 = - #337 176 
Internal Link Dist (ft) 1202 928 805 621 
Turn Bay Length (ft) 150 200 150 200 200 
Base Capacity (vph) 194 1298 184 1332 208 374 436 282 837 
2020 AM Baseline Scenario synchro 10 Report 
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Intersection Capacity Analysis 
1: Pond Street/Main Street & Route 53 02/27/2021 


A +r~y ft © A tf er 
Lane Group EBL__EBT _EBR WEL WET WBR__NBL__NBT NBR SBL__SBT_SBR 


Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 
Reduced v/c Ratio 0.28 0.42 1.03 0.72 0.59 1.00 0.26 094 & 0.51 
Intersection Summary 
Area Type: Other 

Cycle Length: 100 

Actuated Cycle Length: 92.9 

Natural Cycle: 90 

Control Type: Actuated-Uncoordinated 

Maximum vic Ratio: 1.03 

Intersection Signal Delay: 48.1 Intersection LOS: D 

Intersection Capacity Utilization 79.1% ICU Level of Service D 


Analysis Period (min) 15 

~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 1: Pond Street/Main Street & Route 53 
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HCM 6th TWSC 


Route 53 at Queen Anne Plaza Driveway 02/26/2021 
Intersection 
Int Delay, s/veh 0.8 
Movement EBT EBR WBL WBIT NBL NBR 
Lane Configurations fs 5 + § Ff 
Traffic Vol, veh/h 745 #17 ) =614 «1172 4 110 
Future Vol, veh/h 745 ie 14 1172 4 110 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - 100 - 0 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor 92 92 92 92 92 £Y2 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 810 18 15 1274 4 120 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 0 828 0 2123 414 
Stage 1 - - - - 819 - 
Stage 2 - - - - 1304 - 
Critical Hdwy - - 4.13 - 6.63 6.93 
Critical Hdwy Stg 1 - - - - 5.83 - 
Critical Hdwy Stg 2 - - - - §.43 - 
Follow-up Hdwy - - 2.219 - 3.519 3.319 
Pot Cap-1 Maneuver - - 601 - 49 588 
Stage 1 - - - - 395 - 
Stage 2 - - - - 253 - 
Platoon blocked, % - - - 
Mov Cap-1 Maneuver - - 801 - 48 588 
Mov Cap-2 Maneuver - - - - 160 - 
Stage 1 - - - - 395 - 
Stage 2 - - - - 248 - 
Approach EB WB NB 
HCM Control Delay, s 0 0.1 sez 
HCM LOS B 


Minor Lane/Major Mvmt NBLniNBLn2 EBT EBR WBL WBT 


Capacity (veh/h) 160 588 - - 801 - 
HCM Lane V/C Ratio 0.027 0.203 - - 0.019 - 
HCM Control Delay (s) 28.1 12.7 - - 9.6 - 
HCM Lane LOS D B - - A - 
HCM 95th “tile Q(veh) 0.1 0.8 - - 0.1 - 
2020 AM Baseline Scenario synchro 10 Report 
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Intersection Capacity Analysis 
2: High St/Grove St & Route 53 


Lane Group 


Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Storage Length (ft) 


Storage Lanes 


Taper Length (ft) 
Satd. Flow (prot) 


Fit Permitted 


Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 


Travel Time (s) 


Confl. Peds. (#/hr) 
Peak Hour Factor 
Heavy Vehicles (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 


Turn Type 


Protected Phases 
Permitted Phases 


Detector Phase 
Switch Phase 


Minimum Initial (s) 
Minimum Split (s) 


Total Split (s) 
Total Split (%) 
Yellow Time (s) 


All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 


Lead/Lag 


Lead-Lag Optimize? 


Recall Mode 


Act Effct Green (s) 
Actuated g/C Ratio 


vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 


Approach Delay 


Approach LOS 


Queue Length 50th (ft) 
Queue Length 95th (ft) 
Internal Link Dist (ft) 
Turn Bay Length (ft) 


2020 AM Baseline Scenario 


- 


EBL 


196 
196 
1900 
300 


25 
1736 
0.950 
1736 


0.92 
4% 


213 
Prot 
1 


1 


5.0 
10.0 
20.0 

19.4% 

4.0 

1.0 

0.0 

5.0 

Lead 
Yes 
None 
14.2 
0.17 
0.72 
49.8 

0.0 

49.8 
D 


100 
#266 


300 


— 


EBT 


471 
471 
1900 


1827 


1827 


30 
663 
15.1 


0.92 
4% 


By |Z 
NA 


0.0 
25.0 
30.0 

29.1% 

4.0 

1.0 

0.0 


Lag 
Yes 
Max 
39.8 
0.48 
0.59 
23.1 

0.0 
23.1 


26.3 
143 


#O2/ 
083 


~ 


EBR 


158 
158 
1900 
300 


1553 


1506 
Yes 
172 


0.92 
4% 


172 
Perm 


0.0 
25.0 
30.0 

29.1% 


300 


¢ 


WBL 


21 
21 
1900 
150 


150 
1736 
0.950 
1727 


0.92 
4% 


23 
Prot 
5 


9 


3.0 
8.0 
20.0 
19.4% 
4.0 
1.0 
0.0 
5.0 
Lead 
Yes 
None 
6.7 
0.08 
0.17 
41.4 
0.0 
41.4 
D 


11 
40 


150 


— 


WBT 


tt 
557 


00/ 
1900 


3426 
3426 

30 
1258 
28.6 


0.92 
4% 


663 
NA 


1178 


XS O4 


WBR NBL 


03 249 
03 249 
1900 
150 200 


150 

0 1770 

0.351 

0 654 
Yes 


0.92 0.91 
4% 2% 


0 214 
pmtpt 

7 

4 

7 


5.0 
9.0 
15.0 
14.6% 
4.0 
0.0 
0.0 
4.0 
Lead 
Yes 
None 
26.3 
0.31 
0.78 
42.7 
0.0 
42.7 
D 


108 
#216 


200 


t 


NBT 
96 


96 
1900 


1795 
1795 
13 


1174 
26./ 


0.91 
2% 


134 
NA 


None 
25.3 
0.30 
0.24 
25.5 


23.9 
36.4 
44 


119 
1094 


02/27/2021 
>» | 
NBR SBL SBT SBR 

bi + id 

26 88 134 515 

26 88 134 515 

1900 1900 1900 1900 

0 350 350 

0 1 0 
150 

0 1770 1863 1583 
0.671 

0 1245 1863 1583 

Yes Yes 

569 

30 

873 

19.8 
1 1 
0.91 0.85 0.85 0.85 
2% 2% 2% 2% 
0 104 158 606 

Perm NA Perm 
8 
8 8 
8 8 8 
5.0 5.0 5.0 
10.0 10.0 10.0 
15.0 15.0 15.0 
14.6% 146% 14.6% 
4.0 4.0 4.0 
1.0 1.0 1.0 
0.0 0.0 0.0 
5.0 5.0 5.0 
Lag Lag Lag 
Yes Yes Yes 
None None None 
10.1 10.1 10.1 
0.12 0.12 0.12 
0.69 0.71 0.88 
63.0 55.7 20.6 
0.0 0.0 0.0 
63.0 557 20.6 
E E C 

O24 

C 
50 al 17 
#155 #203 #163 

793 
350 350 
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Intersection Capacity Analysis 
2: High St/Grove St & Route 53 


Lane Group G9 
LanefConfigurations 

Traffic Volume (vph) 

Future Volume (vph) 

Ideal Flow (vphpl) 

Storage Length (ft) 

Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 

Right Turn on Red 

Satd. Flow (RTOR) 

Link Speed (mph) 

Link Distance (ft) 

Travel Time (s) 

Confl. Peds. (#/hr) 

Peak Hour Factor 

Heavy Vehicles (%) 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 

Turn Type 

Protected Phases 9 
Permitted Phases 

Detector Phase 

Switch Phase 

Minimum Initial (s) 9.0 
Minimum Split (s) 23.0 
Total Split (s) 23.0 
Total Split (%) 22% 
Yellow Time (s) 2.0 
All-Red Time (s) 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode None 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 

LOS 

Approach Delay 

Approach LOS 

Queue Length 50th (ft) 

Queue Length 95th (ft) 

Internal Link Dist (ft) 

Turn Bay Length (ft) 


2020 AM Baseline Scenario 


02/27/2021 
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Intersection Capacity Analysis 
2: High St/Grove St & Route 53 


02/27/2021 


A +r~y ft © A tf er eo 


Base Capacity (vph) 314 868 
Starvation Cap Reductn 0 0 
Spilloack Cap Reductn 0 0 
Storage Cap Reductn 0 0 
Reduced v/c Ratio 0.68 0.59 
Area Type: Other 


Cycle Length: 103 

Actuated Cycle Length: 83.7 

Natural Cycle: 90 

Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.88 

Intersection Signal Delay: 30.4 
Intersection Capacity Utilization 74.4% 
Analysis Period (min) 15 


805 
0 
0 
0 
0.21 


314 1040 353 001 150 224 691 
0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 
0.07 0.64 0.78 0.24 0.69 0.71 0.88 


Intersection LOS: C 
ICU Level of Service D 


# 95th percentile volume exceeds capacity, queue may be longer. 


Queue shown is maximum after two cycles. 


Splits and Phases: 2: High St/Grove St & Route 53 
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HCM 6th TWSC 
3: Oak St & Route 53 


Intersection 
Int Delay, s/veh 3.0 
Movement EBT EBR WBL 
Lane Configurations 
Traffic Vol, veh/h 514 24 94 
Future Vol, veh/h 514 24 94 
Conflicting Peds, #/hr 0 1 1 
Sign Control Free Free Free 
RT Channelized - None - 
Storage Length - - - 
Veh in Median Storage, # 0 - - 
Grade, % 0 - - 
Peak Hour Factor 8/ 8/ 89 
Heavy Vehicles, % 3 3 3 
Mvmt Flow 591 28 106 
Major/Minor Major1 Major2 
Conflicting Flow All 0 0 620 
Stage 1 - - - 
Stage 2 - - - 
Critical Hdwy - - 4:13 


Critical Hdwy Stg 1 - : : 
Critical Hdwy Stg 2 - : ; 


Follow-up Hdwy - - 2.227 
Pot Cap-1 Maneuver - - 956 
Stage 1 - - - 
Stage 2 - - - 
Platoon blocked, % - - 
Mov Cap-1 Maneuver - - 955 
Mov Cap-2 Maneuver - - - 
Stage 1 - - - 
Stage 2 - - - 
Approach EB WB 
HCM Control Delay, s 0 les 
HCM LOS 
Minor Lane/Major Mvmt NELn1 NELn2 
Capacity (veh/h) 116 495 
HCM Lane V/C Ratio 0.388 0.269 
HCM Control Delay (s) 04.5 14.9 
HCM Lane LOS F B 
HCM 95th “tile Q(veh) 1.6 1.1 


2020 AM Baseline Scenario 


WBT 


d 
579 


0/9 


651 


45 


Minor‘ 
1469 
606 
863 
6.43 
5.43 
5.43 
3.527 
140 
543 
411 


116 
116 
042 
339 


NER 


cr 
80 


80 


Stop 
None 


WBL 
955 
0.111 


0.4 


WBT 


1 Fro. 


12/23/2020 
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HCM 6th TWSC 


4: Hall Dr/Driveway & Route 53 


Intersection 
Int Delay, s/veh 2.1 
Movement EBL EBT 
Lane Configurations 
Traffic Vol, veh/h See 
Future Vol, veh/h 8 516 
Conflicting Peds, #/hr 2 0 
Sign Control Free Free 
RT Channelized - - 
Storage Length - - 
Veh in Median Storage, # - 0 
Grade, % - 0 
Peak Hour Factor 80 §=6©.80 
Heavy Vehicles, % 4 4 
Mvmt Flow 10 645 
Major/Minor Major1 
Conflicting Flow All 787 0 
Stage 1 - - 
Stage 2 - - 
Critical Hdwy 4.14 - 
Critical Hdwy Stg 1 - - 
Critical Hdwy Stg 2 - - 
Follow-up Hdwy 2.236 - 
Pot Cap-1 Maneuver 823 - 
Stage 1 - - 
Stage 2 - - 
Platoon blocked, % - 
Mov Cap-1 Maneuver 821 - 
Mov Cap-2 Maneuver - - 
Stage 1 - - 
Stage 2 - - 
Approach EB 
HCM Control Delay,s 0.1 
HCM LOS 
Minor Lane/Major Mvmt NELn‘ 
Capacity (veh/h) 214 
HCM Lane V/C Ratio 0.381 
HCM Control Delay (s) 31.8 
HCM Lane LOS D 
HCM 95th “tile Q(veh) 1.7 


2020 AM Baseline Scenario 


EBR 


|Z 

12 

0 
Free 
None 


80 
4 
15 


WBL WBT 
30 716 
30 716 

0 0 

Free Free 

- 0 

- 0 

92 892 

3 o 

33 «= 778 
Major2 

660 0 

4.13 - 

2.221 - 

923 - 

923 - 
WB 
0.4 

EBT EBR 

0 5 

A : 


WBR 


WBL 
923 
0.035 
9 

A 

0.1 


NEL 


19 


Minor‘ 
1524 
673 
851 
7.14 
6.14 
6.14 
3.536 
96 
442 
352 


8/7 
87 
434 
324 


NE 
31.8 
D 


NET 


3 
3 
0 
Stop 


1526 
673 
853 

6.94 

0.04 

0.04 

4.036 
116 
451 
373 


106 
106 
442 
349 


NER 


41 
41 

0 
Stop 
None 


653 


6.24 


3.336 
464 


464 


WBT WBRSWLn‘1 


1 Fro. 


119 
0.084 
38 

E 

0.3 


12/23/2020 
SWL SWT SWR 
as 

2 2 2 

2 2 2 

0 0 0 

Stop Stop Stop 

- - None 

: 0 : 

: 0 : 

60 60 60 

0 0 0 

3 3 3 
Minor2 

1554 1530 784 

850 850 - 

704 +680 - 

CA 0 51 67 

6.1 5.5 - 

6105 - 

3.9 4 3.3 

93 118 396 

358 = 380 - 

431 454 - 

74 108 395 

74 = 108 - 

350 = 355 - 

366 445 - 
SW 
38 
E 
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HCM 6th TWSC 


5: Washington Park Dr/Brantwood Rd & Route 53 


Intersection 

Int Delay, s/veh 2.1 
Movement EBL EBT 
Lane Configurations ras 
Traffic Vol, veh/h 19 515 
Future Vol, veh/h 19 515 


Conflicting Peds, #/hr 2 0 
Sign Control Free Free 
RT Channelized - - 
Storage Length - - 
Veh in Median Storage, # - 0 
Grade, % - 
Peak Hour Factor 80 
Heavy Vehicles, % 4 4 
Mvmt Flow 24 


Major/Minor Major‘ 
Conflicting Flow All 809 0 
Stage 1 - - 
Stage 2 - - 
Critical Hdwy 
Critical Hdwy Stg 1 - - 
Critical Hdwy Stg 2 - - 
Follow-up Hdwy 2.236 - 
Pot Cap-1 Maneuver 808 - 
Stage 1 - - 
Stage 2 - - 
Platoon blocked, % - 
Mov Cap-1 Maneuver 
Mov Cap-2 Maneuver - - 
Stage 1 - - 
Stage 2 - - 


EB 
0.3 


Approach 
HCM Control Delay, s 
HCM LOS 


NBLn1 
153 


Minor Lane/Major Mvmt 
Capacity (veh/h) 

HCM Lane V/C Ratio 0.331 
HCM Control Delay (s) oom 
HCM Lane LOS E 
HCM 95th “tile Q(veh) 1.3 


2020 AM Baseline Scenario 


EBR 


EBL 
806 
0.029 


0.1 


WBL WBT 
10 728 
10 728 

0 0 

Free Free 

- 0 

- 0 

91 91 

3 3 

11 800 
Major2 

654 0 

4.13 - 

2.221 - 

928 - 

928 - 
WB 
0.1 

EBT EBR 

0 5 

A : 


WBL 
928 
0.012 
8.9 

A 

0 


NBL 


22 


Minor‘ 
1535 
697 
838 
713 
6.13 
6.13 
3.527 
94 
430 
359 


83 
83 
410 
329 


NB 
Som 
E 


NBT 


0 
0 
0 
Stop 


1528 
697 
831 

6.53 

0.03 

9.03 

4.027 
117 
441 
383 


109 
109 
420 
374 


NBR 


24 
24 

Z 
Stop 
None 


651 


WBT WBRSBLn‘1 


1 Fro. 


179 
0.2 
30.1 
D 
0.7 


70 
0 
11 


Minor2 
1541 
828 


110 


422 


12/23/2020 


SBR 


17 
17 


Stop 
None 
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Intersection Capacity Analysis 


6: Stop & Shop Driveway/Jacob's Trail & Route 53 02/27/2021 
As+ryrt Xa terre 

Lane Group EBL EB. EBR  WBL WBT WBR NBL NBT NBR _ SBL _ SBT __ SBR 

Lane Configurations Le a yj tb yj tb cb 

Traffic Volume (vph) 10 586 39 44 762 13 46 2 51 18 2 14 

Future Volume (vph) 10 586 39 44 762 13 46 2 51 18 2 14 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 

Storage Length (ft) 200 200 150 0 0 0 0 0 

Storage Lanes 1 1 1 0 1 0 0 0 

Taper Length (ft) 150 20 20 20 

Satd. Flow (prot) 1736 3440 0 1752 1840 0 1719 1521 0 0 1683 0 

Fit Permitted 0.950 0.388 0.728 0.805 

Satd. Flow (perm) 1728 3440 0 716 = 1840 0 1317 1521 0 0 1386 0 

Right Turn on Red Yes Yes Yes Yes 

Satd. Flow (RTOR) 9 1 oN 18 

Link Speed (mph) 30 30 30 30 

Link Distance (ft) 1093 907 396 038 

Travel Time (s) 24.8 20.6 9.0 12.2 

Confl. Peds. (#/hr) 3 3 2 2 

Peak Hour Factor 0.90 090 090 090 090 090 090 090 090 080 080 #&£0.80 

Heavy Vehicles (%) 4% 4% 4% 3% 3% 3% o% o% o% 4% 4% 4% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 11 694 0 49 861 0 on 09 0 0 44 0 

Turn Type Prot NA pm+pt NA Perm NA Perm NA 

Protected Phases 1 6 5 2 3 i 

Permitted Phases 2 3 7 

Detector Phase 1 6 5 2 3 3 tl ii 

Switch Phase 

Minimum Initial (s) 3.0 9.0 3.0 9.0 9.0 9.0 9.0 9.0 

Minimum Split (s) 8.0 10.0 8.0 10.0 10.0 10.0 10.0 10.0 

Total Split (s) 15.0 465.0 15.0 45.0 15.0 15.0 15.0 15.0 

Total Split (%) 15.6% 46.9% 15.6% 46.9% 15.6% 15.6% 15.6% 15.6% 

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 

Lead/Lag Lead Lead Lag Lag 

Lead-Lag Optimize? Yes Yes Yes Yes 

Recall Mode None Max None Max None None None None 

Act Effct Green (s) 6.2 45.9 90.3 50.2 7.9 7.9 7.9 

Actuated g/C Ratio 0.09 0.66 0.72 0.72 0.11 0.11 0.11 

vic Ratio 0.07 0.31 0.08 0.65 0.34 0.27 0.26 

Control Delay 35.9 9.7 92 14.7 39.0 14.3 26./ 

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total Delay 35.9 9.7 92 14.7 39.0 14.3 26.7 

LOS D A A B D B C 

Approach Delay 10.1 14.4 29.8 26./ 

Approach LOS B B C C 

Queue Length 50th (ft) 4 70 4 135 20 1 10 

Queue Length 95th (ft) 23 198 38 #815 66 37 41 

Internal Link Dist (ft) 1013 827 316 458 

Turn Bay Length (ft) 200 150 
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Intersection Capacity Analysis 


6: Stop & Shop Driveway/Jacob's Trail & Route 53 02/27/2021 
Lane Group G9 

Lane Configurations 

Traffic Volume (vph) 


Future Volume (vph) 

Ideal Flow (vphpl) 

Storage Length (ft) 

Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 

Right Turn on Red 

Satd. Flow (RTOR) 

Link Speed (mph) 

Link Distance (ft) 

Travel Time (s) 

Confl. Peds. (#/hr) 

Peak Hour Factor 

Heavy Vehicles (%) 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 

Turn Type 

Protected Phases 9 
Permitted Phases 

Detector Phase 

Switch Phase 

Minimum Initial (s) 1.0 
Minimum Split (s) 21.0 
Total Split (s) 21.0 
Total Split (%) 22% 
Yellow Time (s) 2.0 
All-Red Time (s) 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode None 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 

LOS 

Approach Delay 

Approach LOS 

Queue Length 50th (ft) 

Queue Length 95th (ft) 

Internal Link Dist (ft) 

Turn Bay Length (ft) 
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Intersection Capacity Analysis 


6: Stop & Shop Driveway/Jacob's Trail & Route 53 02/27/2021 
A+» ft XS A tf ere 4 





Base Capacity (vph) 296 2266 703. = 1324 194 213 220 
Starvation Cap Reductn 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 
Reduced v/c Ratio 0.04 0.31 0.07 0.65 0.26 0.22 0.20 
Area Type: Other 


Cycle Length: 96 
Actuated Cycle Length: 69.7 
Natural Cycle: 90 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.65 
Intersection Signal Delay: 13.7 Intersection LOS: B 
Intersection Capacity Utilization 57.9% ICU Level of Service B 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 6: Sop&Shop Driveway/Jacob's Trail & Route 53 





SS eee eee eee 
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HCM 6th TWSC 


7: Driveway/Assinippi Ave & Route 53 12/23/2020 
Intersection 
Int Delay, s/veh 6.8 
Movement EBL EBT EBR WBL WBIT WBR NBL NBT NBR SBL SBI SBR 
Lane Configurations rae ries ras ral 
Traffic Vol, veh/h 148 493 10 14 579 33 4 8 9 6 5 219 
Future Vol, veh/h 148 493 10 14 579 33 4 8 9 6 5 219 
Conflicting Peds, #/hr 3 0 0 0 0 3 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop 
RT Channelized - - None - - None - - None - - Stop 
Storage Length - - - - - - - - - - - 719 
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 - 
Grade, % - 0 - - 0 - - 0 - - 0 - 
Peak Hour Factor 90 90 90 90 90 90 80 80 80 80 80 80 
Heavy Vehicles, % 4 4 4 5 5 5 5 5 5 2 2 2 
Mvmt Flow 164 548 ~~ 11 16 643 37 ye 8 6 274 
Major/Minor Major1 Major2 Minor Minor2 
Conflicting Flow All 683 0 0 559 0 0 1579 1597 280 1304 1584 665 
Stage 1 - - - - - - 882 882 - 697 697 - 
Stage 2 - - - - - - 697 715 - 607 887 - 
Critical Hdwy 4.16 - - 4.175 - =f 3d O00) 0,00 0mel. Jou 00s w0:23 
Critical Hdwy Stg 1 - - - - - - 6.575 5.575 - 6.13 5.53 - 
Critical Hdwy Stg 2 - - - - - - 6.175 5.575 = 6.035 *0.03 - 
Follow-up Hdwy 2.238 - -2.2475 - - 3.5475 4.0475 3.3475 3.519 4.019 3.319 
Pot Cap-1 Maneuver 897 - - 992 - - 79 104 710 127 108 459 
Stage 1 - - - - - - 303 358 - 431 442 - 
Stage 2 - - - - - - 424 428 - 451 361 - 
Platoon blocked, % - - - - 
Mov Cap-1 Maneuver 894 - - 992 - - 23 74 710 88 77 458 
Mov Cap-2 Maneuver - - - - - - 23 74 - 88 #«x77 - 
Stage 1 - - - - - - 222 262 - 315 429 - 
Stage 2 - - - - - - 164 416 - 313 265 - 
Approach EB WB NB SB 
HCM Control Delay,s 2.9 0.2 82.8 255 
HCM LOS F D 


Minor Lane/Major Mvmt NBLni EBL EBT EBR WBL WBT WBRSBLn1 SBLn2 


Capacity (veh/h) 71 894 - - 992 - - 83 458 
HCM Lane V/C Ratio 0.37 0.184 - - 0.016 - - 0.166 0.598 
HCM Control Delay (s) 828 99 08 a ONh 0 - 56.8 23.9 
HCM Lane LOS F A A - A A - F C 
HCM 95th “tile Q(veh) 14 0.7 - - 0 - - 06 38 
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APPENDIX H 


Intersection Capacity Analyses 
Weekday PM Peak Hour 
Estimated Base Year (2020) Scenarios 


Intersection Capacity Analysis 
1: Pond St/Main St & Whiting St/Washington St 


Lane Group 


Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Storage Length (ft) 


Storage Lanes 


Taper Length (ft) 
Satd. Flow (prot) 


Fit Permitted 


Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 


Travel Time (s) 


Peak Hour Factor 
Heavy Vehicles (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 


Turn Type 


Protected Phases 
Permitted Phases 
Detector Phase 


Switch Phase 


Minimum Initial (s) 
Minimum Split (s) 


Total Split (s) 
Total Split (%) 


Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 


Lead/Lag 


Lead-Lag Optimize? 


Recall Mode 


Act Effct Green (s) 
Actuated g/C Ratio 


vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 


Approach Delay 


Approach LOS 


Queue Length 50th (ft) 
Queue Length 95th (ft) 
Internal Link Dist (ft) 
Turn Bay Length (ft) 
Base Capacity (vph) 


2020 PM Baseline Scenario 


- 


EBL 


100 
100 
1900 
150 


295 
1770 
0.950 
1770 


0.95 
2% 


105 
Prot 
1 


1 


1.0 
6.0 
15.0 
13.6% 
4.0 
1.0 
0.0 
5.0 
Lead 
Yes 
None 
9.4 
0.09 
0.66 
68.0 
0.0 
68.0 
E 


71 
#148 


150 
169 


— 


EBT 
th 
815 
815 

1900 


3491 
3491 
22 


1282 
25.0 
0.95 

1% 


1026 
NA 


5.0 
23.0 
40.0 

36.4% 

4.0 

1.0 


5.0 
Lag 
Yes 

None 
33.6 
0.32 
0.90 
45.8 


45.8 
47.9 

344 
#484 
1202 


1186 


yY 


EBR  WEBL 

5 

160 183 

160 183 

1900 1900 

0 200 

0 1 

25 

0 1770 

0.950 

0 1770 
Yes 


0.95 0.93 
0% 2% 


0 197 
Prot 


1.0 
11.0 
15.0 

13.6% 

4.0 

1.0 

0.0 

5.0 

Lead 
Yes 
None 
10.0 
0.10 
aly 
164.4 
0.0 
164.4 


~165 
#318 


200 
169 


— 


WBT 
th 
596 
596 

1900 


3396 
3396 
72 


602 
11.7 
0.93 

1% 


938 
NA 


5.0 
23.0 
40.0 

36.4% 

4.0 

1.0 


5.0 
Lag 
Yes 

None 
34.2 
0.33 
0.81 
36.8 


36.8 
99.0 
288 
382 
522 


1187 


SN 4 
WBR NBL 
5 
276 210 
276 210 
1900 1900 
0 150 
0 1 
25 
0 1787 
0.950 
0 1787 

Yes 


Ose) Use 
2% 1% 


0 228 
Prot 


1.0 
10.0 
30.0 

27.3% 

4.0 

1.0 

0.0 

5.0 

Lead 
Yes 
None 
18.4 
0.18 
0.73 
54.7 

0.0 

54.7 


150 
224 


150 
428 


02/27/2021 


fre + # 


NBT 
t 
361 
361 
1900 


1900 


1900 


45 
877 
13.3 
0.92 

0% 


392 
NA 


5.0 
23.0 
25.0 

22.1% 

4.0 

1.0 

0.0 

5.0 

Lag 
Yes 

None 
20.1 
0.19 
1.08 

111.3 

0.0 

111.3 


65.6 
~309 
#512 

797 


364 


NBR 
rf" 
290 
290 
1900 
250 
1 


1615 


1615 
Yes 
244 


0.92 
0% 


315 
Perm 


5.0 
23.0 
25.0 

22.1% 

4.0 

1.0 

0.0 

5.0 

Lag 
Yes 

None 
20.1 
0.19 
0.62 
16.5 


16.5 


42 
138 


200 
507 


SBL SBT SBR 
5 +b 
265 436 53 
265 436 53 
1900 1900 1900 
250 250 
1 1 
25 
1787 3452 0 
0.950 
1787 3452 0 
Yes 
10 
45 
701 
10.6 
0.92 0.92 0.92 
1% 3% 2% 
288 532 0 
Prot NA 
ri 4 
7 4 
1.0 1.0 
10.0 23.0 
30.0 25.0 
27.3% 22.7% 
4.0 4.0 
1.0 1.0 
0.0 0.0 
5.0 5:0 
Lead Lag 
Yes Yes 
None None 
20.9 22.5 
0.20 0.21 
0.81 0.71 
58.3 44.5 
0.0 0.0 
58.3 44.5 
E D 
49.3 
D 
188 175 
286 #273 
621 
250 
428 751 
Synchro 10 Report 


Page 1 


Intersection Capacity Analysis 
1: Pond St/Main St & Whiting St/Washington St 02/27/2021 


A+ f+ © A tf er e+ 
Lane Group __—EBL__EBT _EBR_ WSL WET WSR _NBL__NBT NBR SBL__SBT_SBR 


Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 
Spilloack Cap Reductn 0 0 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 
Reduced v/c Ratio 0.62 0.87 1.17 ~=—0.79 0.53 1.08 062 067 £0.71 
Intersection Summary 
Area Type: Other 

Cycle Length: 110 

Actuated Cycle Length: 104.7 

Natural Cycle: 90 

Control Type: Actuated-Uncoordinated 

Maximum v/c Ratio: 1.17 

Intersection Signal Delay: 55.4 Intersection LOS: E 

Intersection Capacity Utilization 88.1% ICU Level of Service E 


Analysis Period (min) 15 

~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 1: Pond St/Main St & Whiting St/Washington St 
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HCM 6th TWSC 


Route 53 at Queen Anne Plaza Driveway 02/26/2021 
Intersection 

Int Delay, s/veh 2.6 

Movement EBT EBR WBL WBIT NBL NBR 

Lane Configurations fs» 5 + ff 


Traffic Vol, veh/h 1323 44 86 1029 18 171 
Future Vol, veh/h 1323 44 86 1029 18 171 
Conflicting Peds, #/hr 0 0 0 0 0 0 


Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - 100 - 0 0 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor 90 90 90 90 90 90 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 1470 49 96 1143 20 = 190 
Major/Minor Major1 Major2 Minor1 
Conflicting Flow All 0 0 1519 0 2830 760 
Stage 1 - - 1495 - 
Stage 2 - - - - 1335 - 
Critical Hdwy - - 4,13 - 663 6.93 
Critical Hdwy Stg 1 - - - - 5.83 - 
Critical Hdwy Stg 2 - - 5.43 - 
Follow-up Hdwy - - 2.219 - 3.519 3.319 
Pot Cap-1 Maneuver - - 437 - ~16 349 
Stage 1 - - - - 173 - 
Stage 2 - - - - 245 
Platoon blocked, % - - - 

Mov Cap-1 Maneuver - - 437 - ~12 349 
Mov Cap-2 Maneuver - - - - 88 - 
Stage 1 - - - 5 es 
Stage 2 - - - - 191 
Approach EB WB NB 
HCM Control Delay, s 0 1.2 29.9 
HCM LOS D 


Minor Lane/Major Mvmt NBLni NBLn2 EBT EBR WBL WBT 


Capacity (veh/h) 88 349 - - 437 
HCM Lane V/C Ratio 0.227 0.544 - - 0.219 
HCM Control Delay (s) So Zi - - 15.5 
HCM Lane LOS F D - - C 
HCM 95th %tile Q(veh) 0.8 3.1 - - 0.8 
Notes 


~: Volume exceeds capacity  $: Delay exceeds 300s +: Computation Not Defined _*: All major volume in platoon 
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Intersection Capacity Analysis 
2: High St/Grove St & Route 53 


Lane Group 


Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Storage Length (ft) 


Storage Lanes 


Taper Length (ft) 
Satd. Flow (prot) 


Fit Permitted 


Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 


Travel Time (s) 


Peak Hour Factor 
Heavy Vehicles (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 


Turn Type 


Protected Phases 
Permitted Phases 


Detector Phase 
Switch Phase 


Minimum Initial (s) 
Minimum Split (s) 


Total Split (s) 
Total Split (%) 
Yellow Time (s) 


All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 


Lead/Lag 


Lead-Lag Optimize? 


Recall Mode 


Act Effct Green (s) 
Actuated g/C Ratio 


vic Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 


Approach Delay 


Approach LOS 


Queue Length 50th (ft) 
Queue Length 95th (ft) 
Internal Link Dist (ft) 
Turn Bay Length (ft) 
Base Capacity (vph) 
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- 


EBL 


389 
389 
1900 
300 


25 
1770 
0.950 
1770 


0.96 
2% 


405 
Prot 
1 


1 


5.0 
10.0 
20.0 

15.6% 

4.0 


~323 
#706 


300 
275 


— 


EBT 
‘ 
652 
652 
1900 


1863 


1863 


30 
933 
21.2 
0.96 
2% 


679 
NA 


5.0 
25.0 
40.0 

31.3% 

4.0 

1.0 


5.0 
Lag 
Yes 
Max 
51.0 
0.52 
0.70 
27.2 
0.0 
27.2 
92.7 
236 
#873 
853 


971 


yy 
EBR  WBL 
id ¥ 
274 24 
274 24 
1900 1900 
300 150 
1 2 
150 
1583 1770 
0.950 
1583 1770 

Yes 

211 
0.96 0.93 
2% 2% 
285 26 
Perm Prot 
5 

6 
6 5 
5.0 3.0 
25.0 10.0 
40.0 20.0 
31.3% 15.6% 
4.0 4.0 
1.0 1.0 
0.0 0.0 
5.0 5.0 
Lag Lead 
Yes Yes 
Max None 
51.0 7.1 
0.52 0.07 
0.31 0.20 
7.4 50.7 
0.0 0.0 
7.4 50.7 
A D 
17 15 
119 5 
300 150 
926 275 


— 


WBT 
th 
572 
572 

1900 


3476 
3476 
11 


1262 
28.7 
0.93 

2% 


697 
NA 


5.0 
29.0 
40.0 

31.3% 

4.0 

1.0 


5.0 
Lag 
Yes 
Max 
35.6 
0.36 
0.55 
28.5 


28.9 
29.3 
162 
334 
1182 


1270 


XS 4 


WBR NBL 


76 231 
76 231 
1900 1900 
150 200 


150 

0 1770 

0.540 

0 1006 
Yes 


0.93 0.95 
2% 2% 


0 243 
pm+pt 


5.0 
9.0 
15.0 
11.7% 
4.0 
0.0 
0.0 
4.0 
Lead 
Yes 
None 
29.2 
0.30 
0.63 
37.3 


37.3 


114 
240 


200 
387 


ft 


NBT 


102 
102 
1900 


1786 
1786 
15 


1358 
30.9 
0.95 

2% 


147 
NA 


5.0 
10.0 
45.0 

35.2% 

4.0 

100 


5.0 
None 
28.2 
0.29 
0.28 
26.6 
26.6 
33.2 
58 
139 
1278 


750 


02/27/2021 
»~>» 1 # 
NBR SBL SBT SBR 
yj + rf 
38 85 76 307 
38 85 76 307 
1900 1900 1900 #1900 
0 350 350 
0 1 0 
150 
QO 1787 1881 1599 
0.663 

0 1247 1881 1599 
Yes Yes 
320 

30 

807 

18.3 
0.95 0.96 0.96 0.96 
2% 1% 1% 1% 
0 89 79 320 
Perm NA Perm 

8 
8 8 
8 8 8 
5.0 5.0 5.0 
10.0 10.0 10.0 
30.0 30.0 30.0 
23.4% 23.4% 23.4% 
4.0 4.0 4.0 
1.0 1.0 1.0 
0.0 0.0 0.0 
5.0 5.0 5.0 
Lag Lag Lag 
Yes Yes Yes 
None None None 
13.0 13.0 13.0 
0.13 0.13 0.13 
0.54 0.32 0.65 
53.9 42.9 11.7 
0.0 0.0 0.0 
53.0 42.9 11.7 
D D B 

24.3 

C 
49 42 0 
119 103 83 

727 
350 350 
323 488 652 
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Intersection Capacity Analysis 
2: High St/Grove St & Route 53 


Lane Group 9 
LanefConfigurations 

Traffic Volume (vph) 

Future Volume (vph) 

Ideal Flow (vphpl) 

Storage Length (ft) 

Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 

Right Turn on Red 

Satd. Flow (RTOR) 

Link Speed (mph) 

Link Distance (ft) 

Travel Time (s) 

Peak Hour Factor 

Heavy Vehicles (%) 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 

Turn Type 

Protected Phases 9 
Permitted Phases 

Detector Phase 

Switch Phase 

Minimum Initial (s) 5.0 
Minimum Split (s) 23.0 
Total Split (s) 23.0 
Total Split (%) 18% 
Yellow Time (s) 2.0 
All-Red Time (s) 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode None 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 

LOS 

Approach Delay 

Approach LOS 

Queue Length 50th (ft) 

Queue Length 95th (ft) 

Internal Link Dist (ft) 

Turn Bay Length (ft) 

Base Capacity (vph) 
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02/27/2021 
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Intersection Capacity Analysis 
2: High St/Grove St & Route 53 02/27/2021 


A+» ft XA tf ere oo 
Lane Group = EBL__EBT _EBR WEL WET WBR_ _NBL__NBT NBR _SBL__SBT_SBR 


Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 
Spilloack Cap Reductn 0 0 0 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 
Reduced v/c Ratio 1.47, 0.70 0.31 0.09 0.55 0.63 0.20 0.28 0.16 0.49 
Intersection Summary 
Area Type: Other 

Cycle Length: 128 

Actuated Cycle Length: 97.9 

Natural Cycle: 90 

Control Type: Actuated-Uncoordinated 

Maximum v/c Ratio: 1.47 

Intersection Signal Delay: 58.2 Intersection LOS: E 

Intersection Capacity Utilization 72.6% ICU Level of Service C 


Analysis Period (min) 15 

~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 

# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 2: High St/Grove St & Route 53 


CT a ee ee eee 
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HCM 6th TWSC 
3: Oak St & Route 53 


Intersection 

Int Delay, s/veh 2.8 

Movement EBT EBR WBL 

Lane Configurations Tf 

Traffic Vol, veh/h 720 40 45 

Future Vol, veh/h 720 40 45 

Conflicting Peds, #/hr 0 0 0 

Sign Control Free Free Free 

RT Channelized - None 

Storage Length - - 

Veh in Median Storage, # 0 

Grade, % 0 - - 

Peak Hour Factor 92 92 90 

Heavy Vehicles, % 2 2 1 

Mvmt Flow 783 43 #850 

Major/Minor Major1 Major2 

Conflicting Flow All 0 0 826 
Stage 1 - - - 
Stage 2 - - - 

Critical Hdwy - - 411 


Critical Hdwy Stg 1 

Critical Hdwy Stg 2 - - 

Follow-up Hdwy - - 2.209 

Pot Cap-1 Maneuver - - 809 
Stage 1 - - - 
Stage 2 

Platoon blocked, % - 

Mov Cap-1 Maneuver - - 809 

Mov Cap-2 Maneuver - - 
Stage 1 
Stage 2 


Approach EB WB 
HCM Control Delay, s 0 0.7 
HCM LOS 


Minor Lane/Major Mvmt NELn1 NELn2 


Capacity (veh/h) 108 386 
HCM Lane V/C Ratio 0.309 0.345 
HCM Control Delay (s) 52.6 19.2 
HCM Lane LOS F C 
HCM 95th %tile Q(veh) 1.2 61.5 
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- None 


WBT NEL 


qt ¥ 


616 20 
616 20 
0 0 
Free Stop 


0 

0 
S10) Ne 

1 
684 3 


Minor 
0 1589 
- 805 

784 
6.4 
5.4 
5.4 
3.5 
120 
443 
453 


108 
108 
443 
408 


NE 
20.9 


EBT EBR 


NER 
id 

80 
80 

0 
Stop 
None 
fis 


60 
0 
133 


805 
6.2 
3.3 


386 


386 


WBL 
809 


- 0.062 


or 
A 
0.2 


WBT 


12/23/2020 
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HCM 6th TWSC 


4: Hall Dr/Driveway & Route 53 12/23/2020 
Intersection 
Int Delay, s/veh 1.4 
Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR 
Lane Configurations eb ries ries eb 
Traffic Vol, veh/h 1 771 22 42 = 715 1 6 0 24 2 0 2 
Future Vol, veh/h 1 771 22 42 = 715 1 6 0 24 2 0 2 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop 
RT Channelized - - None - - None - - None - - None 
Storage Length - - - - - - - - - - - - 
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 
Grade, % - 0 - - 0 - - 0 - - 0 - 
Peak Hour Factor 90 90 90 88 88 88 60 60 60 50 50 = & £50 
Heavy Vehicles, % 2 2 2 1 1 1 0 0 0 0 0 0 
Mvmt Flow 1 857 24 48 813 1 10 0 40 4 0 4 
Major/Minor Major1 Major2 Minor Minor2 
Conflicting Flow All 814 0 0 881 0 0 1783 1781 869 1801 1793 814 
Stage 1 - - - - - - 871 871 - 910 910 
Stage 2 - - - - - - 912 910 - 891 883 - 
Critical Hdwy 4.12 - - 411 - 57 ell eo VO ey ieee) lon 
Critical Hdwy Stg 1 - - - - - - 61 £55 - 61 55 - 
Critical Hdwy Stg 2 - - - - ees ome Olan 0 - 
Follow-up Hdwy 2.218 - - 2.209 - - 3.5 4 33 3.5 4 3.3 
Pot Cap-1 Maneuver 813 - - 772 - - 64 83 354 62 £82 = 381 
Stage 1 - - - - - - 349 371 - 332 356 - 
Stage 2 - - - - - - 331 356 - 340 367 
Platoon blocked, % - - - - 
Mov Cap-1 Maneuver 813 - - 772 - - 58 $73 $54 ‘B50 £73 ~ 381 
Mov Cap-2 Maneuver - - - - - - §8 73 - 50 73 
Stage 1 - - - - - - 348 370 - 331 316 
Stage 2 - - - - - - 291 316 - 301 366 
Approach EB WB NE SW 
HCM Control Delay, s 0 0.6 33.6 50 
HCM LOS D F 


Minor Lane/Major Mvmt NELni EBL EBT EBR WBL WBT WBRSWLn1 


Capacity (veh/h) 175 813 - - 772 - - 88 
HCM Lane V/C Ratio 0.286 0.001 - - 0.062 - - 0.091 
HCM Control Delay (s) 33.6 9.4 0 - 10 0 - 50 
HCM Lane LOS D A A - A A - F 
HCM 95th %tile Q(veh) 1.1 0 - - 0.2 - - 0.3 
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HCM 6th TWSC 


5: Washington Park Dr/Brantwood Rd & Route 53 


Intersection 

Int Delay, s/veh 2.7 

Movement EBL EBT EBR 

Lane Configurations ries 

Traffic Vol, veh/h 9 786 15 

Future Vol, veh/h 9 786 15 

Conflicting Peds, #/hr 1 0 0 

Sign Control Free Free Free 

RT Channelized - - None 

Storage Length - - - 

Veh in Median Storage, # - 0 

Grade, % - 0 - 

Peak Hour Factor 90 90 #90 

Heavy Vehicles, % 2 2 2 

Mvmt Flow 10 873 #17 

Major/Minor Major1 

Conflicting Flow All 832 0 0 
Stage 1 - - - 
Stage 2 - 

Critical Hdwy 4.12 


Critical Hdwy Stg 1 

Critical Hdwy Stg 2 

Follow-up Hdwy 2.218 

Pot Cap-1 Maneuver 801 
Stage 1 - 
Stage 2 

Platoon blocked, % 

Mov Cap-1 Maneuver 800 

Mov Cap-2 Maneuver - 


Stage 1 

Stage 2 
Approach EB 
HCM Control Delay,s 0.1 
HCM LOS 


Minor Lane/Major Mvmt NBLn1 EBL 


Capacity (veh/h) 116 800 
HCM Lane V/C Ratio 0.474 0.013 
HCM Control Delay (s) 61.3 9.6 
HCM Lane LOS F A 
HCM 95th %tile Q(veh) 2.1 0 
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WBL WBT WBR 
19 736 12 
19 736 12 
0 0 | 
Free Free Free 
- None 
0 
: 0 : 
90 90 90 
| | | 
21 818 13 
Major2 
890 0 0 
411 
2.209 
766 
766 
WB 
0.2 
EBT EBR WBL 
766 
- - 0.028 
0 - 98 
A - A 
0.1 


NBL 


18 
18 

0 
Stop 


80 
0 
23 


Minor 
1777 
902 
875 
7.1 
6.1 
6.1 
3.5 
65 
335 
347 


59 
59 
327 
315 


NB 


61.3 
F 


WBT 


NBT NBR 
a 

0 26 

0 26 

0 3 

Stop Stop 

- None 
0 

0 2 

80 80 

0 0 

0 33 

1776 885 

902 - 

874 - 

6.5 6.2 

5.5 - 

5.5 - 

4 3.3 

84 347 

359 - 
370 

78 346 
78 
350 
351 

WBR SBLn1 

109 

0.26 

49.3 

E 


1 


OBL 


7 
7 
3 
Stop 


60 
0 
12 


Minor2 
1789 
868 
921 
7.1 
6.1 
6.1 
3.5 
64 
350 
327 


54 
54 
341 
288 


3B 
49.3 


SBT 
és 
0 

0 

0 
Stop 


SBR 


10 
10 

0 
Stop 


- None 


0 
0 
60 


347 


60 
17 
826 
6.2 


3.3 
375 


375 
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Intersection Capacity Analysis 


6: Stop&Shop Driveway/Jacob's Trail & Route 53 02/27/2021 
A+s+yY rr Ks terry ¥ 

Lane Group FBL EBT EBR WBL WBT WBR NBL NBT NBR - SBL_ SBT _ SBR 

Lane Configurations 5 86*b yj tb yj b cb 

Traffic Volume (vph) 30 824 80 90 793 20 75 5 95 10 5 10 

Future Volume (vph) 30 824 80 90 793 20 75 5 95 10 5 10 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 

Storage Length (ft) 200 200 150 0 0 0 0 0 

Storage Lanes 1 1 1 0 1 0 0 0 

Taper Length (ft) 150 25 25 25 

Satd. Flow (prot) 1770 =—.3493 0 1787 1874 0 1805 1630 0 0 1761 0 

Fit Permitted 0.950 0.254 0.734 0.820 

Satd. Flow (perm) 1770 = 3493 0 478 1874 0 1395 1630 0 0 1474 0 

Right Turn on Red Yes Yes Yes Yes 

Satd. Flow (RTOR) 13 2 106 14 

Link Speed (mph) 30 30 30 30 

Link Distance (ft) 1093 907 368 415 

Travel Time (s) 24.8 20.6 8.4 9.4 

Peak Hour Factor 0.86 086 086 086 086 086 090 090 090 070 0.70 °& 0.70 

Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 0% 0% 0% 0% 0% 0% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 35 = 1051 0 105 945 0 83 112 0 0 35 0 

Turn Type Prot NA pm+pt NA Perm NA Perm NA 

Protected Phases 1 6 5 2 3 v6 

Permitted Phases 2 3 il 

Detector Phase 1 6 5 2 3 3 7 7 

Switch Phase 

Minimum Initial (s) 3.0 5.0 3.0 5.0 5.0 5.0 5.0 5.0 

Minimum Split (s) 8.0 10.0 8.0 10.0 10.0 10.0 10.0 10.0 

Total Split (s) 15.0 45.0 15.0 45.0 15.0 15.0 15.0 15.0 

Total Split (%) 15.6% 46.9% 15.6% 46.9% 15.6% 15.6% 15.6% 15.6% 

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 

Lead/Lag Lead Lead Lag Lag 

Lead-Lag Optimize? Yes Yes Yes Yes 

Recall Mode None Max None Max None None None None 

Act Effct Green (s) 7.2 43.9 46.7 48.3 8.9 8.9 8.8 

Actuated g/C Ratio 0.10 0.62 0.66 0.69 0.13 0.13 0.12 

vic Ratio 0.19 0.48 0.24 0.74 0.47 0.38 0.18 

Control Delay 36.8 = 13.1 15.1 19.6 43.3 = 13.1 26.0 

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total Delay 36.8 = 13.1 15.1 19.6 43.3 = 13.1 26.0 

LOS D B B B D B C 

Approach Delay 13.9 19.2 25.9 26.0 

Approach LOS B B C C 

Queue Length 50th (ft) 14 132 11 181 34 2 8 

Queue Length 95th (ft) 48 322 69 #882 #108 53 30 

Internal Link Dist (ft) 1013 827 288 335 

Turn Bay Length (ft) 200 150 

Base Capacity (vph) 265 2182 528 =. 1284 209 335 233 
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Intersection Capacity Analysis 
6: Stop&Shop Driveway/Jacob's Trail & Route 53 


Lane Group 9 
Lane Configurations 

Traffic Volume (vph) 

Future Volume (vph) 

Ideal Flow (vphpl) 

Storage Length (ft) 

Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 

Right Turn on Red 

Satd. Flow (RTOR) 

Link Speed (mph) 

Link Distance (ft) 

Travel Time (s) 

Peak Hour Factor 

Heavy Vehicles (%) 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 

Turn Type 

Protected Phases 9 
Permitted Phases 

Detector Phase 

Switch Phase 

Minimum Initial (s) 5.0 
Minimum Split (s) 21.0 
Total Split (s) 21.0 
Total Split (%) 22% 
Yellow Time (s) 2.0 
All-Red Time (s) 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode None 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 

LOS 

Approach Delay 

Approach LOS 

Queue Length 50th (ft) 

Queue Length 95th (ft) 

Internal Link Dist (ft) 

Turn Bay Length (ft) 

Base Capacity (vph) 


2020 PM Baseline Scenario 


02/27/2021 
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Intersection Capacity Analysis 
6: Stop&Shop Driveway/Jacob's Trail & Route 53 02/27/2021 


A+» f+ SA tf er eo 
Lane Group __—EBL__EBT _EBR_ WEL WET WSR _NBL__NBT NBR SBL__SBT_SBR 


Starvation Cap Reductn 

Spilloack Cap Reductn 

Storage Cap Reductn 

Reduced v/c Ratio 0. 


woo Oo © 
co O OC © 
oO CO O&O 
LO CO O 
oO CO O&O 
wo OO CO O 
oo © © 


— 
© 
IN 
© 
NO 
© 
~S 
oO 
IN 
oO 
oo 





Area Type: Other 
Cycle Length: 96 
Actuated Cycle Length: 70.5 
Natural Cycle: 90 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.74 
Intersection Signal Delay: 17.4 Intersection LOS: B 
Intersection Capacity Utilization 67.7% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 6: Stop&Shop Driveway/Jacob's Trail & Route 53 





7 aan ee ee 


2020 PM Baseline Scenario Synchro 10 Report 
Page 3 


Intersection Capacity Analysis 


7: Driveway/Assinippi Ave & Route 53 12/23/2020 
Intersection 
Int Delay, s/veh 5:2 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations dt cb cb J Ff 
Traffic Vol, veh/h 205 713 2 4 704 11 0 2 8 5 0 180 
Future Vol, veh/h 205 713 2 4 704 11 0 2 8 5 0 180 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop 
RT Channelized - - None - - None - - None - - Stop 
Storage Length - - - - - - - - - - - 75 
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 - 
Grade, % - 0 - - 0 - - 0 - - 0 - 
Peak Hour Factor 88 88 88 86 86 86 50 50 50 90 90 90 
Heavy Vehicles, % 2 2 2 1 1 1 0 0 0 0 0 0 
Mvmt Flow 233 810 2 5 819 13 0 4 16 6 0 200 
Major/Minor Major1 Major2 Minor Minor2 
Conflicting Flow All 832 0 0 812 0 0 2113 2119 406 1709 2114 826 
Stage 1 - - - - 1277 1277 - 836 836 - 
Stage 2 - - - - - - 836 842 - 873 1278 - 
Critical Hdwy 4.13 - - 4.115 - 739655 6977375565 62 
Critical Hdwy Stg 1 - - - - - 65 55 - 61 55 - 
Critical Hdwy Stg 2 - - - - eG, bee OD oe ee - 
Follow-up Hdwy 2.219 - - 2.2095 - - 3.5 4 33 3.5 4 3.3 
Pot Cap-1 Maneuver 798 - - 818 - - 33 51 600 66 £951 = 375 
Stage 1 - - - - - - 179 239 - 364 385 - 
Stage 2 - - - - - - 364 383 - 316 239 
Platoon blocked, % - - - - 
Mov Cap-1 Maneuver 798 - - 818 - - 9 24 600 33 24 375 
Mov Cap-2 Maneuver - - - - - - 9 24 - 33 24 
Stage 1 - - - - - - 84 112 - 170 381 
Stage 2 - - - - - - 168 379 - 139 112 
Approach EB WB NB SB 
HCM Control Delay, s 4 0.1 48.2 28.1 
HCM LOS E D 


Minor Lane/Major Mvmt NBLni EBL EBT EBR WBL WBT WBRSBLn1 SBLn2 


Capacity (veh/h) 103 798 - - 818 - - $33 375 
HCM Lane V/C Ratio 0.194 0.292 - - 0.006 - - 0.168 0.533 
HCM Control Delay (s) 48.2 114 1.9 - 9.4 0 - 135 25.1 
HCM Lane LOS E B A - A A - F D 
HCM 95th %tile Q(veh) 0.7 1.2 - - 0 - - 0.5 3 
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APPENDIX | 


Corridor Crash Rate Worksheets 


Mo lm Ez, assachusetts Forws 6s) OC T 


15S @) Highway 
SEGMENT CRASH RATE WORKSHEET 


CITY/TOWN : Norwell COUNT DATE: 2020 Estimated 
DISTRICT : fe) 


~ SEGMENT DATA ~ 
ROADWAY NAME: Route 53 Corridor in Norwell 
START POINT: North of Route 228 (Main Street/Pond Street) 


END POINT: South of Assinippi Avenue 
FUNCTIONAL CLASSIFICATION OF ROADWAY: — Urban Minor Arterial 


ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS) 


Stop&Shop 





AVERAGE DAILY TRAFFIC 
SEGMENT LENGTH IN MILES (L ): 


AVERAGE DAILY TRAFFIC VOLUME (V):| 17,100 


Gor AVERAGE # OF 
TOTAL #OF CRASHES:| 287 | 5 CRASHES PER YEAR (| 57.40 
YEARS : A). 


CRASH RATE ne « (A * 1,000,000 ) 
CALCULATION : - (L* V "365 ) 





Comments: 2017 State Average for Urban Minor Arterials = 3.49 
Project Title & Date: Route 53 Corridor Study in Norwell 





Mo lm Ez, assachusetts Forws 6s) OC T 


15S @) Highway 
SEGMENT CRASH RATE WORKSHEET 


CITY/TOWN : Norwell COUNT DATE: 2020 Estimated 
DISTRICT : fe) 


~ SEGMENT DATA ~ 
ROADWAY NAME: Route 53 Corridor Segment 1 
START POINT: North of Route 228 (Main Street/Pond Street) 


END POINT: South of High Street 
FUNCTIONAL CLASSIFICATION OF ROADWAY: — Urban Minor Arterial 


ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS) 


Stop&Shop 





AVERAGE DAILY TRAFFIC 
SEGMENT LENGTH IN MILES (L): 


AVERAGE DAILY TRAFFIC VOLUME (V):} 22,800 


Gor AVERAGE # OF 
TOTAL # OF CRASHES: 149 | 5 CRASHES PER YEAR (| 29.80 
YEARS : A). 


CRASH RATE (A * 1,000,000 ) 
CALCULATION : 7.31 aE (L* V * 365) 





Comments: 2017 State Average for Urban Minor Arterials = 3.49 
Project Title & Date: Route 53 Corridor Study in Norwell 





Mo lm Ez, assachusetts Forw: 6s) OC T 


15S @) Highway 
SEGMENT CRASH RATE WORKSHEET 


CITY/TOWN : Norwell COUNT DATE: 2020 Estimated 
DISTRICT : fe) 


~ SEGMENT DATA ~ 
ROADWAY NAME: Route 53 Corridor Segment 2 
START POINT: South of High Street 


END POINT: South of Oak Street 
FUNCTIONAL CLASSIFICATION OF ROADWAY: — Urban Minor Arterial 


ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS) 


Stop&Shop 





AVERAGE DAILY TRAFFIC 
SEGMENT LENGTH IN MILES (L): 


AVERAGE DAILY TRAFFIC VOLUME (V):| 14,650 


Sor AVERAGE # OF 
TOTAL # OF CRASHES: 29 | 5 CRASHES PER YEAR ( 
YEARS : A). 


(A * 1,000,000 ) 


CRASH RATE 
Dele (L* V *365) 


CALCULATION : 





Comments: 2017 State Average for Urban Minor Arterials = 3.49 
Project Title & Date: Route 53 Corridor Study in Norwell 





Mo lm Ez, assachusetts Forw: 6s) OC T 


15S @) Highway 
SEGMENT CRASH RATE WORKSHEET 


CITY/TOWN : Norwell COUNT DATE: 2020 Estimated 
DISTRICT : fe) 


~ SEGMENT DATA ~ 
ROADWAY NAME: Route 53 Corridor Segment 3 
START POINT: South of Oak Street 


END POINT: South of Hull Drive 
FUNCTIONAL CLASSIFICATION OF ROADWAY: — Urban Minor Arterial 


ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS) 


Stop&Shop 





AVERAGE DAILY TRAFFIC 
SEGMENT LENGTH IN MILES (L): 


AVERAGE DAILY TRAFFIC VOLUME (V):| 15,000 


# OF AVERAGE # OF 
TOTAL # OF CRASHES: 24 5 CRASHES PER YEAR ( 4.80 
YEARS : A): 
CRASH RATE ne « (A * 1,000,000 ) 
CALCULATION : - (L* V "365 ) 





Comments: 2017 State Average for Urban Minor Arterials = 3.49 
Project Title & Date: Route 53 Corridor Study in Norwell 





Moving Massachusetts F of) OC T 


Se i) Highway 
SEGMENT CRASH RATE WORKSHEET 


CITY/TOWN : Norwell COUNT DATE: 2020 Estimated 
DISTRICT : fe) 


~ SEGMENT DATA ~ 
ROADWAY NAME: Route 53 Corridor Segment 4 


START POINT: South of Hull Drive 
END POINT: North of Jacobs Drive and Stop & Shop Driveway 


FUNCTIONAL CLASSIFICATION OF ROADWAY: — Urban Minor Arterial 


ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS) 


Stop&Shop 





AVERAGE DAILY TRAFFIC 
SEGMENT LENGTH IN MILES (L): 


AVERAGE DAILY TRAFFIC VOLUME (V):| 15,850 


Sor AVERAGE # OF 
TOTAL # OF CRASHES: 52 | 5 CRASHES PER YEAR ( 
YEARS : A). 


CRASH RATE ne « (A * 1,000,000 ) 
CALCULATION : - (L* V "365 ) 





Comments: 2017 State Average for Urban Minor Arterials = 3.49 
Project Title & Date: Route 53 Corridor Study in Norwell 





Moving Massachusetts F of) OC T 


Se i) Highway 
SEGMENT CRASH RATE WORKSHEET 


CITY/TOWN : Norwell COUNT DATE: 2020 Estimated 
DISTRICT : fe) 


~ SEGMENT DATA ~ 
ROADWAY NAME: Route 53 Corridor Segment 5 
START POINT: North of Jacobs Drive and Stop & Shop Driveway 


END POINT: South of Assinippi Avenue 
FUNCTIONAL CLASSIFICATION OF ROADWAY: — Urban Minor Arterial 


ROADWAY DIAGRAM (LABEL ROADWAY AND CROSS STREETS) 


Stop&Shop 





AVERAGE DAILY TRAFFIC 
SEGMENT LENGTH IN MILES (L): 


AVERAGE DAILY TRAFFIC VOLUME (V):| 17,300 


Sor AVERAGE # OF 
TOTAL # OF CRASHES: 33 | 5 CRASHES PER YEAR ( 
YEARS : A). 


CRASH RATE (A * 1,000,000 ) 
CALCULATION : 3.73 aE (L* V * 365) 





Comments: 2017 State Average for Urban Minor Arterials = 3.49 
Project Title & Date: Route 53 Corridor Study in Norwell 





APPENDIX J 


Intersection Crash Rate Worksheets 


Movin Md wssachusetts Forwar ssDOT 


155 @) Highway 
INTERSECTION CRASH RATE WORKSHEET 


CITY/TOWN : Norwell COUNT DATE: 2020 Estimated 


DISTRICT : 5 UNSIGNALIZED: [| | ~~ SIGNALIZED: 


~ INTERSECTION DATA ~ 
MAJOR STREET : Route 53 (Washington Street/Whiting Street in Hingham) 


MINOR STREET(S) : Route 228 (Pond Street/Main Street in Hingham) 





INTERSECTION 
DIAGRAM 
APPROACH : Total Peak 
Hourly 
DIRECTION : Approach 


PEAK HOURLY 
VOLUMES (PM) : 


nea . INTERSECTION ADT ( V) = TOTAL DAILY 
a ERs 0.090 APPROACH VOLUME : 38,733 
hee AVERAGE # OF 
TOTAL # OF CRASHES : 58 | ee - YEAR 
YEARS : 
CRASH RATE CALCULATION : RATE = erat 


Comments : 2017 Average Crash Rate for MassDOT District 5 Signalized Intersections = 0.75 
Project Title & Date: Route 53 Corridor Study in Norwell 











Moving Massachusetts F iyD, OC T 


ee id) Highway 
INTERSECTION CRASH RATE WORKSHEET 


CITY/TOWN : Norwell COUNT DATE: 2020 Estimated 


DISTRICT : 5 UNSIGNALIZED: [| | ~~ SIGNALIZED: 


~ INTERSECTION DATA ~ 
MAJOR STREET : Route 53 (Washington Street) 


MINOR STREET(S) : High Street/Grove Street 


INTERSECTION 
DIAGRAM 
APPROACH : Total Peak 
Hourly 
DIRECTION : Approach 


PEAK HOURLY 
VOLUMES (PM) : 


oe | INTERSECTION ADT ( V ) = TOTAL DAILY 
K" FACTOR: 0.090 MepEOAGH VGLUME. 29,944 
SOE AVERAGE # OF 
TOTAL # OF CRASHES : 46 | 5 CRASHES PER YEAR 
YEARS : ay 


CRASH RATE CALCULATION : 0.97 RATE = Sn IAT 





Comments : 2017 Average Crash Rate for MassDOT District 5 Signalized Intersections = 0.75 
Project Title & Date: Route 53 Corridor Study in Norwell 








Movin Md wssachusetts Forwar ssDOT 


155 @) Highway 
INTERSECTION CRASH RATE WORKSHEET 


CITY/TOWN : Norwell COUNT DATE: 2020 Estimated 


DISTRICT : 5 UNSIGNALIZED: [| | ~~ SIGNALIZED: 


~ INTERSECTION DATA ~ 
MAJOR STREET : Route 53 (Washington Street) 


MINOR STREET(S) : Jacobs Trail/Stop & Shop Driveway 





INTERSECTION 
DIAGRAM 
APPROACH : Total Peak 
Hourly 
DIRECTION : Approach 


PEAK HOURLY 
VOLUMES (PM) : 


nea . INTERSECTION ADT (V) = TOTAL DAILY 
K" FACTOR: 0.090 MPPECACa CLINE: 20,106 
hee AVERAGE # OF 
TOTAL # OF CRASHES : 16 Wee —— - YEAR 
CRASH RATE CALCULATION : RATE = arereryt 


Comments : 2017 Average Crash Rate for MassDOT District 5 Signalized Intersections = 0.75 
Project Title & Date: Route 53 Corridor Study in Norwell 











Moving Massachusetts F iyD, OC T 


ee id) Highway 
INTERSECTION CRASH RATE WORKSHEET 


CITY/TOWN : Norwell COUNT DATE: 2020 Estimated 


DISTRICT : 5 UNSIGNALIZED : SIGNALIZED: [| | 


~ INTERSECTION DATA ~ 
MAJOR STREET : Route 53 (Washington Street) 


MINOR STREET(S) : Assinippi Avenue/Driveway 


INTERSECTION 
DIAGRAM 
APPROACH : Total Peak 
Hourly 
DIRECTION : Approach 


PEAK HOURLY 
VOLUMES (PM) : 


86 
ies | INTERSECTION ADT ( V ) = TOTAL DAILY 
K" FACTOR: 0.090 REP EO ACH VOCUME: 18,644 
PoE AVERAGE # OF 
TOTAL # OF CRASHES : 14 | 5 CRASHES PER YEAR 
YEARS : ie 


CRASH RATE CALCULATION : 0.47 RATE = ST Oi 





Comments : 2017 Average Crash Rate for MassDOT District 5 Unsignalized Intersections = 0.57 
Project Title & Date: Route 53 Corridor Study in Norwell 








APPENDIX K 


Collision Diagrams and Crash Look-Up Tables 
Nine Contiguous Segments in the Study Corridor 


BOSTON 
REGION 
MPO 


SYMBOLS TYPES OF CRASH 


Moving Vehicle 
Backing Vehicle 
Non-Involved Vehicle 


Pedestrian 


Parked Vehicle <4 +e Head On 
Fixed Object “\3 Sideswipe 
| = | \— Angle 
Bicycle QQ, Out of Control 
—>+—>__ Rear End 


Figure K-1 
Collision Diagram: Route 53 at Pond Street and Main Street 
North Norwell Police Crash Reports 2015-19 and MassDOT Crash Data 2013-17 (Hingham) 


CRASH INDEX AND SEVERITY 


#.@.@® 


Property Damage Only Crash Index Number 


Injury Crash Index Number 
Fatal Crash Index Number 


Addressing Safety, 
Mobility, and Access on 
Subregional Priority Roadways 





Table K-1 
Summary of Crashes: Route 53 at Main Street and Pond Street 
Norwell Police Crash Reports 2015-19 and MassDOT Crash Data 2013-17 (Hingham) 











nex frasnoee oor fone Josh eeiy — Road Surface [Ambient Light Weather _ _ _ 
Crash Date |Day Time |Crash Severity {Manner of Collision Vehicle Action Veh #1 Vehicle Action Veh #2 Most Harmful Event Driver Contribution 

Condition Condition Condition 
i faig2ois Friday 2tsig_ [PDO Rearend Dry, Daark- lighted roadway Clear | Slowing or stopped | Slowing or stopped | Colision with motor vehicle in transport | Fatiqued/asleep = 
2 fsita2ois|Saturday 041 [PDO Angle fet Daylight Rain Traveling straight ahead | Turningleft_ Collision with motor vehicle in transport |Noimproperdriving 
6/9/2015 Tuesday [17:09 [PDO Sideswipe, same direction Dry Daylight Clear | Travelling straight ahead | Travelling straight ahead______| Collision with motor vehicle intransport__— ss |Noimproper driving 
4 frize/2015_ [Wednesday |12:12_ [PDO Sideswipe, same direction Dry Daylight Clear Traveling straight ahead | Traveling straight ahead _____|[Colision with motor vehicle in transport |Noimproperdriving§ = 
0/5/2015 [Monday ___|gs02_ PDO Rearend Dry Daylight Cloudy Slowing or stopped Slowing or stopped ___—_|Colision with motor vehicle in transport No improperdriving 
6 fivee2oi6 Thursday 42155 [PDO Angle Dy Dark - lighted roadway [Clear | Turningleft__—— | Travelling straight ahead _____|[Colision with motor vehicle in transport | Falledito yieldright ofway 
8 |aiigi2o16 [Wednesday |7:08__ [PDO Rearend Dy 
95/11/2016 [Wednesday |17:09_ [PDO Rearend DY 
6/9/2016 Thursday [9:33 [PDO Angle 
ii faig2oi6_|Saturday 1608 [PDO Angle 
Tuesday _|9:56__|PDO__ | Rear-end Dry 
Dry 
11:59 [PDO Sideswipe, same direction | Wee 
12:20 |PDO______—| Sideswipe, same direction | Dry Failure to keep in proper lane or running off road 
1:58 [PDO Rearend ice Daylight Sow Sowing or stopped | Traveling straight ahead _____—|[Colision with motor vehicle in transport Unknown, 
Sunday [15:13 |PDO____| Sideswipe, same direction | Wet 
18 {5/6/2017 |Saturday 11:34 |PDO______| Sideswipe, opposite direction | Wet 
10/28/2017 11:56 [PDO Ange 
20 fiitov2ot7_ Friday 756 [PDO Rearend DY 
Wet 
12/18/2017 [Monday |7:33__[Non Fatal Injury __[Rear-end Dry Daylight Clear Slowing or stopped 
23 |aisi2o18_ [Tuesday 41150 [PDO Rearend Dy 
5/25/2018 | Friday tig [PDO Ange Clear 
25 |s/st/2018 [Thursday 13:45 [PDO Rearend DY 
8/5/2018 Sunday [22:03 |PDO_ | Rear-end Dry Dark - lighted roadway Clear 
15:46 [PDO Ange et 
28 |itita/2o8_ [Wednesday [14:33 [PDO Headon Dy Dayight Clear | Traveling straight ahead |] Colision with pedestrian = Nv improper driving 
12/11/2018 |Tuesday___—| 13:11 Rear-end Dry Daylight Clear Slowing or stopped 
so favizi2oig_ Sunday 1418 [PDO Sideswipe, same direction | Dry Traveling straight ahead Failure to keep in proper lane or running off road 
3/5/2019 11:17 _|PDO_ = Sideswipe, same direction | Dry Clear Swerving or avoiding due to wind, slippery surface, vehicle, object, non-motorist in roadway, etc 
Dry 
33___|5/12/2019 7:07 [PDO Head on Wel Dusk Rain 
734 [PDO Rearend DY 
2:39 [PDO Angle 
Tuesday {7:56__|PDO__ | Rearend Dry Daylight Clear 
16:14 [PDO Rearend DY 
Saturday [1214 |PDO_ Ange Clear 
so fel2gi2o14 [Monday (0:02 [PDO Angle 
Friday 9:49 [PDO =| Sideswipe, same direction | Dry 
41 fortzi2oi4 Friday 14:20 [PDO Rearend DY 
42 {5/6/2015 [Wednesday [16:38 [PDO Angle 
6/15/2015 Monday 17:52 PDO =—t—t—~—i‘i*Y Rear-end Wet Daylight Cloudy/Rain Travelling straight ahead Slowing or stopped in traffic 
16:01 [PDO Sideswipe, same direction | Dry 
Thursday _|15:48_|PDO________—|Sideswipe, same direction fWet__ [Dusk Turning left Colision with motor vehicle in traffic 
46 |i2i2a/205 [Wednesday [18:58 [PDO Rearend Wet Dark - lighted roadway [Rain Traveling straight ahead | Slowing or stopped in traffic 
11:34 [PDO Rearend Wet Daylight Clear Traveling straight ahead | Slowing or stopped in traffic 
15:24 [PDO Rearend Dy 
17:14 |PDO_ Single vehicle crash Dry Dayight Clear Traveling straight ahead | Colision with fixed object (wall building, tunnel, etc.) Other improper action, 
Sunday 17:57 PDO 8=—t—‘i‘i*zY Rear-end Dry Daylight Clear Slowing or stopped in traffic Collision with motor vehicle in traffic 
17:09 [PDO Rearend Dy 
6/16/2016 Thursday ‘13:33 Rear-end Dry Clear Parked Backing Collision with motor vehicle in traffic 
53 |te/2017___ [Wednesday [20:14 [PDO Angle et Turing right 
847 [PDO Rearend DY Daylight Slowing or stopped in traffic 
55 |aizi2o17_ Friday 13:45 [PDO Rearend Dry, Daylight Cloudy Traveling straight ahead | Slowing or stopped in traffic |[Colision with motor vehicle intraffic Followed tooclsely 
56 |s/tv/2017 [Thursday 41221 [PDO Angle Dry Daylight Clear Turning left Travelling straight ahead ____|[Colision with motor vehicle intraffic | Inattention = 
6/3/2017 Saturday |20:02_|PDO_ Angle fet Dusk | Cloudy/Rain__ | Traveling straight ahead [Entering traffic lane [Collision with motor vehiole intraffic | Falledito yieldright ofway 
6/9/2017 Friday 10:34 [PDO Single vehiclecrash = |Dry ~~ Daylight = Clear ~~ Travelingstraight ahead = | Collision with fixed object (wall, building, tunnel, etc.) ing vehicle in erratic, rackless, careless, negligent or aggressive manner 
Note: The intersection is located on the border between Norwell and Hingham. The recent five-year crashes are from two data sources. Norwell police crash reports 2015-19 were used for the crashes occurred in Norwell (Crash Numbers 1 to 34) and MassDOT crash data 2013-17 were used for the crashes occurred in Hingham (Crash Numbers 35 to 58). 


PDO = Property Damage Only 


ua, us 
ae 


feilit 


Mit rad} 


SYMBOLS 


Moving Vehicle ——»> [| s«~Parked Vehicle 


Backing Vehicle —______, [] Fixed Object 


Non-Involved Vehicle ——- Pao Bicycle 


Pedestrian 


BOSTON 


TYPES OF CRASH 


—»<— —»</ Head On 


—| \— Angle 


——>t——>_ RearEnd 


“\3 Sideswipe 
QQ, Out of Control 


Figure K-2 


REGION Collision Diagram: Route 53 between Pond Street and High Street 


MPO 


Norwell Police Crash Reports 2015-19 


CRASH INDEX AND SEVERITY 


#.@®.@® 


Property Damage Only Crash Index Number 
Injury Crash Index Number 


Fatal Crash Index Number 


Addressing Safety, 
Mobility, and Access on 
Subregional Priority Roadways 





Table K-2 
Summary of Crashes: Route 53 between Pond Street and High Street 
Norwell Police Crash Reports 2015-19 


Crash Date |Day Time {Crash Severity {Manner of Collision oad eurtace ampien Light mesure! Vehicle Action Veh #1 Vehicle Action Veh #2 Most Harmful Event Driver Contribution 
Condition Condition Condition 


fants [Thursday [1250-[P00 [Unknown Urn [Unknown Urn [Turing et Tvling sigh ahead Colison wt motor veil nrerspor [Unknown 
a 
4 [15/2015 [Saturday [11:05 [Non Fatal injury _|Sideswipe, same direction [Dry [Daylight [Clear Enteringtrafficlane | Travelling straight ahead __—_—[Collision with motor vehicle in transport___[Otherimproper action 
5 [ioro2075 —[saueay [tsar PDO angie [dy [Dayignt- Clear Enter ais ane — evelng straight shezd [alison wih motor vehi nWanspor—[Fiedta yt fght of way 
6 __|rovzoreois_fTuesday _[s05_[PD0_fangle___[Dy__}Daylght__}Glear_[Traveling staght ahead _[Traveling staightahead__[Colision wth motor vehicle in wanspot_[Unknowy 
7 [22015 Friday [15:52 [Non Fatalinjury [Ange Dy Daylight Clear [Turminglet_ | Travelling straight ahead [Collision with motor vehicle intransport__— [Unknown 
5 [iveae0ts [Sunday ——]t0s5 [P00 [Rearend Wet [Dayigt- Rein [sing or sped) Traveling straight ahead’ olson wt motor veil in anspor No mpepar imag 
g [1212015 Friday [7:57 [PDO Rearend Wet Dark -lightedroadway [Rain___—_—[Slowingor stopped [Travelling straight ahead __—_—{[Collision with motor vehicle in transport___[Noimproperdriving 
10 [9/14/2016 ___ Wednesday [15:28 [PDO Sideswipe, opposite direction [Dry [Daylight__— (Clear Travellingstraightahead__—|[Turningleft__ [Collision with motor vehicle in transport____|Noimproperdriving 
11 [10/30/2016 [Sunday 19:21 [PDO Headon Wet Dark - lighted roadway [Rain [Turmingleft_ Turning [Collision with motor vehicle in transport___[Noimproper driving 
12 [it/22/2016 [Tuesday [g:37_ [PDO Angle Dy Daylight Clear [Tumingleft_ | Travelling straight ahead [Collision with motor vehicle in transport___[Otherimproperaction 
13 [12/24/2016 [Saturday [10:24 [PDO Angle Wet Daylight, Rain. Tumingleft Travelling straight ahead __—_——[Collision with motor vehicle in transport___[Noimproperdriving 
15 [ie2o17__ Friday [12:05 [PDO Angle Wet Daylight Clouty [Backing Travelling straight ahead [Collision with motor vehicle in transport [Unknown 
16 [1/26/2017 [Thursday [16:39 [PDO Angle Wet fDsk Clear Tuminglet Travelling straight ahead __—[Collision with motor vehicle in transport___|Visibility obstructed 
a7 larviaoi7__ Friday [15:28 [PDO Angle Dy Daylight Clear [Tumingleft_ Travelling straight ahead [Collision with motor vehicle in transport___[Made animproperturn 
ig [5/3/2017 Wednesday [19:41 [PDO Sideswipe, same direction [Dry [Daylight [Clear [Travelling straightahead____—| Travelling straight ahead__—_—[Collision with motor vehicle in transport [Unknown 
19 [7e2o17__—|Thursday [4419 [PDO Rearend Dy Daylight Clear Travellingstraightahead___—_—|Slowing or stopped [Collision with motor vehicle in transport___[Noimproperdriving 
20 |e/242oi7 [Thursday [14:54 [PDO Angle Dy Daylight Clear Tumingleft | Travelling straight ahead [Collision with motor vehicle intransport___[Noimproperdriving 
21 [91/2017 [Monday [15:28 [PDO Rearend Dy Daylight Clear [Travelling straightahead [Travelling straight ahead__—_—|[Collision with motor vehicle in transport [Unknown 
22 [10/24/2017 [Tuesday 8:43, [PDO Sideswipe, same direction Dry, [Daylight [Clear [Travellingstraightahead__—|[Turningright_ [Collision with motor vehicle in transport [Unknown 
23 io/e7i20t7_ Friday [12:07 [PDOs Rearend Dy Daylight Clear _—[Travellingstraightahead___—_——|Slowingor stopped Collision with motor vehicle intransport__— [Unknown 
24 [t/2a/2017 Friday [1419 [PDO Angle Dy Daylight Cloudy [Travelling straightahead_——|[Turningleft__— [Collision with motor vehicle in transport [Other improper action 
25 [1/2/2018 [Tuesday [16:11 [PDO Single vehicle crash [Wet [Daylight Rain [Travellingstraightahead | Collision with animaldeer Ss [Noimproperdriving 
26 [2/14/2018 Wednesday [16:25 [PDO Rearend Dy Daylight Cloudy _—Travellingstraightahead [Travelling straight ahead_—_—[Collision with motor vehicle in transport___|Inattention 
a7 faie2oi8 Friday [853 [PDO Angle Wet Daylight Cloucty —Tumingleft_ | Travelling straight ahead __—[Collision with motor vehicle in transport___[Made animproperturn 
28 faiti2o18__ [Thursday [2454 [PDO Angle Dy Dark lighted roadway [Clear [Changinglanes__— SS |Turningleft_ [Collision with motor vehicle in transport___|Failed to yieldrightofway 
29 [si2420i8 [Thursday [11:04 [PDO Rearend Dy Daylight Clear [Slowingorstopped [Travelling straight ahead __—_—[Collision with motor vehicle in transport___[Followedtooclosely 
30 6/21/2018 [Thursday [12:14 [PDOs Angle Dy Daylight Clear [Travellingstraightahead__—__|Enteringttrafficlane___———__—[Collision with motor vehicle in transport___ [Failure to keep in proper lane or running off road__ 
32 [e/i/2o18 [Saturday [11:36 [PDO Sideswipe, same direction Dry, [Daylight [Clear [Travellingstraightahead [Travelling straight ahead__—_—[Collision with motor vehicle in transport [Unknown 
34 [10/8/2018 Wednesday [17:03 [PDO Angle Dy Daylight Clear [Tumingright Travelling straight ahead __—_—_—[Collision with motor vehicle intransport___ [Other improper action 
35 [11/16/2018 [Friday [9:45 [PDO Sideswipe, opposite direction |Wet__— [Daylight [Rain Travellingstraightahead_——|[Turningleft__ [Collision with motor vehicle in transport___|Failed to yieldrightofway 
36 [4/8/2019 [Thursday [16:02 [PDO Rearend Dy Daylight (Cloudy [Slowingorstopped [Travelling straight ahead__—_—|[Collision with motor vehicle intransport___ [inattention 
s7__[4l2ai2019_ [Monday 7:16 [PDOs Angle Wet Daylight Cloudy [Tuminglet Ss Turningleft_ Collision with motor vehicle intransport____[Noimproperdriving 
se [4la7i20i9__—|Saturday [13:14 [PDO Rearend Dy Daylight (Clear [Travellingstraightahead___—_—|Slowing or stopped Collision with motorvehicle intransport___ [Distracted 
so [sig2019_ [Thursday [12:40 [PDO Sideswipe, same direction Dry, [Daylight (Clear [Travellingstraightahead____—[ Travelling straight ahead_—_—[Collision with motor vehicle in transport [Unknown 
40 [5/30/2019 [Thursday [13:19 [PDO Sideswipe, same direction Dry, [Daylight (Clear___—[Overtaking/passing Ss |Turningleft__— Collision with motor vehicle in transport__|Disregarded traffic signs, signals, road markings 
41 [7/17/2019 Wednesday [12:40 [PDO Sideswipe, same direction Dry, [Daylight (Clear__—[Travellingstraightahead [Travelling straight ahead_—_—[Collision with motor vehicle in transport [Unknown 
42 [7/17/2019 Wednesday [14:10 [PDO Rearend Dy Daylight Clear [Slowing orstopped [Travelling straight ahead __—_—[Collision with motor vehicle in transport___[Noimproperdriving 
43 [7/so/2019_ [Tuesday [1016 [PDO Angle Dy Daylight Clear [Travellingstraightahead__—_|Enteringttrafficlane___———[Collision with motor vehicle in transport___|Failed to yield rightofway 
44 [g/2i/aoi9__—|Saturday [1030 [PDOs Rearend Dy Daylight Clear [Slowingorstopped [Travelling straight ahead _—_—_—{[Collision with motor vehicle in transport___[Followedtooclosely 
45 [10/1/2019 [Tuesday [15:24 [PDO Unknown Dy Daylight Clear [Turmingleft_ Travelling straight ahead ___—_—_—[Collision with motor vehicle in transport___ [Failure to keep in proper lane or running off road__ 
46 [it/egi20i9 Saturday [13:07 [PDOs Rearend Dy Daylight Clear [Slowingor stopped | Travelling straight ahead __—_—[Collision with motor vehicle in transport [Unknown 


Note: PDO = Property Damage Only 
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Table K-3 
Summary of Crashes: Route 53 at High Street and Grove Street 
Norwell Police Crash Reports 2015-19 


Crash Date |Day Time |Crash Severity {Manner of Collision pode oullace pment Light peaulel Vehicle Action Veh #1 Vehicle Action Veh #2 Most Harmful Event Driver Contribution 
Condition Condition Condition 


1 |1/21/2015 Wednesday [20:14 [PDO [Rear-end Dark - lighted roadway 
2 |2/26/2015 Wednesday [13:39 POO Angle Dry Daylight Clear Travelling straightahead__——[Turingright___— [Collision with motor vehicle in transport |Noimproperdriving 
Ss |3/t3/2015 [Friday 7:47 |PDO_ Angle Dry Daylight Clear [Travelling straightahead__——[Tumingleft_ Collision with motor vehicle in transport |Otherimproper action 
Tuesday Rear-end No improper driving 

Sunday {19:37 [PDO Angle Dry Dark - lighted roadway [Clear [Travelling straight ahead [Turningleft___——| Collision with motor vehicle in transport___[Failed to yieldrightofway 
6 |6/12/2015 [Friday [13:24 |PDO__ Sideswipe, same direction [Dry [Daylight Clear Travelling straight ahead __—_—[Travellingstraight ahead__—[Collision with motor vehicle in transport___|Otherimproper action 
Wednesday Daylight 
8 {11/2/2015 __ [Monday 
9 |11/21/2015 [Saturday [13:29 |PDO_ Sideswipe, opposite direction Dry Daylight 
10 |12/4/2015 [Friday [17:01 |PDO_ Angle Dry Dark lighted roadway [Clear |Turningleft_ | Travellingstraightahead [Collision with motor vehicle in transport___|Falledtoyieldrightof way 
Saturday 
Tuesday (16:54 [PDO Rearend Dry Daylight |Clear__——|Slowingorstopped __—[Slowingor stopped __—___—|Collision with motor vehicle in transport___|No improper driving 

13 |7/e2016 [Friday [12:31 [PDO Rearend Dry Daylight Clear Travelling straightahead [Slowing or stopped [Collision with motor vehicle in transport___|Otherimproper action 
14 |7/2t2016 [Thursday [15:30 PDO Rearend Dry, [Daylight Clear [Slowing or stopped Travelling straight ahead ___—|[Collision with motor vehicle in transport___|Unknown 

15 |9/6/2016 [Tuesday [14:01 [PDO Rearend Dry Daylight Clear Travelling straightahead___—[Travellingstraightahead__—[Collision with motor vehicle in transport___|Otherimproper action 
16 |9/16/2016 [Friday [16:32 PDO Rearend Dry Daylight Cloudy [Slowing stopped | Travellingstraightahead___—|[Collision with motor vehicle in transport___| Followed too closely 

17 10/24/2016 [Monday {15:42 |PDO_ [Rearend Dry Daylight Clear |Slowing or stopped Travelling straightahead__—_—|[Collision with motor vehicle in transport___|Inattention 
19 [10/30/2016 [Sunday 18:28 [PDO Rearend Wet [Dark lighted roadway [Rain Travelling straightahead__[ Travelling straight ahead 
20 |11/4/2016 [Friday [16:41 [PDO Headon Dry Daylight Clear Tumingleft_ SS [Slowingor stopped [Collision with motor vehicle in transport___|Noimproperdriving 
23 |4s0/2017 [Sunday 7:44 [PDO Angle Dry Daylight Clear [Travelling straightahead_—[Tumingleft_ Collision with motor vehicle in transport___|Visibility obstructed 
24 |6/e2017_ Thursday 8:17 [PDO Angle Dry Daylight Clear |Tumingleft_ SS Travellingstraightahead [Collision with motor vehicle in transport___|Otherimproper action 
25 |7/ea2017 [Monday {15:04 PDO [Rearend = Wet Daylight Rain. Slowing or stopped [Slowingor stopped [Collision with motor vehicle in transport |Inattention 
27 |e/i20i7__ [Tuesday [14:45 [PDO Rearend Dry Daylight Clear Travelling straightahead___—[Travellingstraightahead_ [Collision with motor vehicle in transport |Unknown 
28 |8/15/2017_ [Tuesday [13:34 PDO Rearend Dry, Daylight Cloudy __—|Slowingor stopped [Slowingor stopped [Collision with motor vehicle intransport____|Noimproperdriving 
29 |11/26/2017 [Sunday [10:52 |PDO_ Rearend Dry, Daylight Clear Slowingor stopped [Slowingor stopped [Collision with motor vehicle in transport |Unknown 
s2__|3/29/2018 [Thursday [11:59 PDO [Rearend Dry, Daylight |Clear__——|Slowingor stopped [Slowingor stopped [Collision with motor vehicle in transport___|Otherimproper action 
33 {5/5/2018 [Saturday [13:15 |PDO_ Sideswipe, sameddirection [Dry [Daylight Clear Travelling straightahead [Travelling straight ahead__—[Collision with motor vehicle in transport___|Noimproperdriving 
34 [5/18/2018 [Friday [9:59 [PDO Rearend Dry Daylight Clear Travelling straightahead ___—[Travellingstraightahead__—[Collision with motor vehicle in transport___|Otherimproper action, 
35 |7/2o2018 [Friday [14:36 |PDO_ Angle Dry Daylight Clear [Travelling straightahead__——[Tumingleft_ [Collision with motor vehicle in transport___|Visibility obstructed 
36 10/17/2018 [Wednesday [15:41 [PDO [Rearend Dry, Daylight Clear |Slowingor stopped | Travellingstraightahead_ [Collision with motor vehicle in transport |Unknown 
s7___|12/5/2018 [Wednesday [7:40 |PDO_ [Rearend = Dry Daylight |Clear__——|Slowingor stopped [Slowingor stopped [Collision with motor vehicle in transport___|Noimproperdriving 
so |1/23/2019 [Wednesday 9:20 [PDO [Rearend Dry, Daylight Cloudy [Slowing or stopped Travellingstraightahead [Collision with motor vehicle intransport___|Followedtoo closely 
Saturday |14:43 [PDO Rearend Dry, Daylight Clear [Slowingor stopped [Travelling straight ahead ___—|Collision with motor vehicle in transport___[Followedtooclosely 
Wednesday [14:30 [PDO [Rearend Dry, Daylight Clear [Slowing orstopped [Travelling straight ahead ___—|Collision with motor vehicle in transport___[Followedtooclosely 
42 |9/5/2019 [Thursday [19:02 |PDO_ Rearend Dry Daylight Clear Travelling straightahead [Slowing or stopped [Collision with motor vehicle in transport |Unknown, 
Wednesday 
44 {12/5/2019 [Thursday [15:13 POO Angle Dry Daylight Clear Travelling straight ahead [Tumingleft_ [Collision with motor vehicle in transport |Unknown 
45 |12/12/2019 [Thursday [7:59 |PDO_— Sideswipe, sameddirection [Dry Daylight Clear Enteringtrafficlane——Enteringtrafficlane_————[Collision with motor vehicle in transport___|Falledtoyieldrightof way 


Note: PDO = Property Damage Only 
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Table K-4 
Summary of Crashes: Route 53 between High Street and Oak Street 
Norwell Police Crash Reports 2015-19 


Ambient Light 
Crash Date |Day Time |Crash Severity |Manner of Collision neag eulece re ‘9 menue! Vehicle Action Veh #1 |Vehicle Action Veh #2 |Most Harmful Event Driver Contribution 
Condition Condition Condition 
Angle = (st—“‘;‘CSC*CSS 
| 


1 |2t2/2015 [Thursday [21:41 [PDO Angle 
Other 
B__|at2/2015 [Sunday [2110 [PDO Single vehicle crash Dry, [Dark -lighted roadway [Clear__—[Travelling straightahead_ | SS [Collisionwith utiltypole | Operating vehicle in erratic, rackless, careless, negligent or aggressive manner 
4 |err2oi5 [Sunday [1255 [PDO [Rearend 
6 (11/13/2015 [Friday [842 [PDO [Rearend Dry [Daylight (Clear Travelling straight ahead__|Travelling straight ahead __ [Collision with motor vehicle intransport__—_—|Followedtooclosely 
B_|2/42o16__—[Thursday [16:20 [PDO Sideswipe, opposite direction [Dry [Dusk Clear“ Travelling straight ahead__| Travelling straight ahead__[Collsion with motor vehicle intransport__——|Unknown, 
9 |8/10/2016__ [Wednesday |14:11 [PDO [Head on 
10 |9/13/2016__ [Tuesday [8:16 |PDO_ Single vehicle crash [Dry Daylight Clear____—|Tumingright_ =| Collision with light pole or other post/support 
a1 |ieaeo17_ [Tuesday [17:25 [PDO [Rearend 
2 |sit7eoi7__ [Friday [14:37 [PDO [Rearend Dry [Daylight (Clear Travelling straight ahead___ [Travelling straight ahead__[Collsion with motor vehicle intransport__—_——|Otherimproperaction 
13 |5/24/2017__ Wednesday |17:18 PDO [Rearend Dry, Daylight’ (Clear__—_—|[Slowing or stopped __—| Travelling straight ahead__[Collsion with motor vehicle in transport [Unknown 
14 |7/12/2017__ [Wednesday |11:59 PDO Single vehicle crash |Wet__— [Daylight Rain. |EEnteringtrafficlane | Collision with utitypole Unknown 
15 |9/t1/2017__ [Monday [10:31 [PDO [Rearend 
ie |9/t62017_ [Saturday [6:51 [PDO [Rearend 
17 |11/22/2017 [Wednesday |14:06 PDO Angle =~ |Wet_— [Daylight Rain. Travellingstraightahead__|Tumingleft_ [Collision with motor vehicle in transport___——|Noimproperdriving 
18__|1/22/2018 [Monday _|1:04 _|Non Fatal Injury [Single vehicle crash [Dry [Dark -lighted roadway [Clear__—_—[Travelling straightahead_ | SS Collisionwwith utiltypole Operating vehicle in erratic, rackless, careless, negligent or aggressive manner 
19 |e/t72018__ [Sunday [11:48 [PDO Sideswipe, opposite direction [Dry Daylight 
20__|8/15/2018 [Wednesday [8:55 [PDO [Angle = Dy Daylight —Clear__——[Travellingstraightahead__|Tumingleft_ [Collision with motor vehicle in transport__—_—|Failedtoyieldrightofway 
Sunday [14:48 |PDO_ Rearend Dry, Daylight_ SS |Clear___——|Slowingorstopped__—([Travelling straight ahead_|Collision with motor vehicle in transport___—_—_—[Otherimproper action 
22 |9/2o2018 [Thursday [14:43 [PDO Angle = y [Daaylight_ SS Clear__—_—[Travelling straight ahead Entering traffic lane___—‘[Collision with motor vehicle intransport__—_—|Failedtoyieldrightofway 
23 |11/30/2018 [Friday (16:58 [PDO [Rearend = Dy [Dark -lighted roadway [Clear__—(|[Slowing or stopped_—|Travelling straight ahead__ [Collision with motor vehicle intransport_— [Distracted 
Monday [17:50 |PDO__ Rearend = Dy, Daylight Clear Tummingleft__——[Slowingor stopped [Collision with motor vehicle in transport___—[Noimproperdriving 
Monday 
26 |6/20/2019 [Thursday [14:36 |PDO_ Angle =~ Wet [Daylight Clear Travelling straight ahead__|Enteringtrafficlane____—[Collision with motor vehicle in transport |Unknown, 
27__|e2e20i9 [Friday [17:03 [PDO fAngle = y S[Daaylight_ Ss Clear__——Travelling straightahead__|EEntering traffic lane___—_—_—[Collision with motor vehicle intransport___—|Failure to keep in properlane orrunning offroad 
15/2019 [Saturday [13:51 [PDO Angle Dy Daylight Clear___—_—[Travelling straight ahead Entering traffic lane___—_—[Collision with motor vehicle intransport__——|Unknown, 


Note: PDO = Property Damage Only 
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Table K-5 
Summary of Crashes: Route 53 between Oak Street and Hall Drive 
Norwell Police Crash Reports 2015-19 


Crash Date |Day ime |Crash Severity |Manner of Collision poadsounlace pipient Light meatier Vehicle Action Veh #1 Vehicle Action Veh #2 Most Harmful Event Driver Contribution 
Condition Condition Condition 


e| 2. 


16:13 [PDO Angie Dry Daylight, Clear Turningleft_ Travelling straight ahead __|Collision with motor vehicle in transport |Made animproperturn 
2 {1/6/2016 [Wednesday [18:14 |PDO_ Rearend [Dry [Dark - lighted roadway 
5 (5/23/2016 __|Monday [20:37 |PDO__ [Single vehicle crash [Dry [Dark lighted roadway [Clear_—([Travellingstraightahead_— | [Collision with animaldeer Ss [Nolimproperdriving 
6 (9/1/2016 [Thursday [12:00 |Non Fatal Injury [Rearend (Wet [Daylight Rain [Slowingor stopped | Travellingstraightahead__[Collision with motor vehicle in transport____—_—[Other improper action | 
7 |9/19/2016__|Monday [16:42 |PDO_ Rearend Wet__ [Daylight Rain [Slowing or stopped __—_—_—|Travellingstraightahead__[Collision with motor vehicle in transport__—_—([Followed too closely 
8 [14/12/2016 |Saturday [13:19 |Non Fatal Injury |Headon [Dry [Daylight [Clear Travelling straightahead__—[Tumningleft_ [Collision with motor vehicle in transport___|No improper driving 

9 [14/29/2016 [Tuesday [14:21 |PDO_ Rearend Wet [Daylight Rain [Slowingor stopped | Travellingsstraightahead__[Collision with motor vehicle in transport_|No improper driving 

10 [1/26/2017 [Thursday [16:42 |PDO_ Angle = Wet Daylight Rain, [Turningleff_ | Travellingstraightahead [Collision with motor vehicle in transport____—__—[Failed to yield right of way | 
Rear-end 
13 [5/5/2017 (Friday [1459 [PDO Rear-end 
14 {9/16/2017 |Saturday [11:59 |PDO_ [Single vehicle crash [Dry [Daylight [Cloudy Travellingstraightahead_ | Collision with animaldeer_ SS [Nolimproper driving | 
16 [10/12/2017 [Thursday [7:08 |PDO_ [Rearend = Wet [Daylight [Cloudy [Travelling straightahead__[Travelling straight ahead_[Collision with motor vehicle in transport_____[nattention 
17 [11/9/2018 |Friday [951 PDO Rearend Dry, [Daylight Clear [Turningleff_ | Travellingstraight ahead [Collision with motor vehicle in transport [Unknown 
18 (5/28/2019 [Tuesday [19:59 |PDO_ [Single vehicle crash |Wet__— [Dark lighted roadway [Rain_—[Travelling straightahead__|Travelling straight ahead__[Collisionwith animaldeer_— [Unknown 
9 [12/4/2019 [Wednesday [15:46 |PDO_ Rearend Dry, Daylight [Clear Travellingsstraightahead__—|Slowingor stopped _—___—[Collision with motor vehicle in transport___—_—— [No improper driving | 


Note: PDO = Property Damage Only 
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Figure K-6 
Collision Diagram: Route 53 between Hall Drive and Jacobs Trail (Section 1) 
Norwell Police Crash Reports 2015-19 
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Table K-6 
Summary of Crashes: Route 53 between Hall Drive and Jacobs Trail (Sec. 1) 
Norwell Police Crash Reports 2015-19 


Crash Date |Day Time |Crash Severity |Manner of Collision pour Surlace een oom idgattas Vehicle Action Veh #1 Vehicle Action Veh #2 Most Harmful Event Driver Contribution 
Condition Condition Condition 


Rear-end 
2 |42t2015__|Tuesday [14:16 [PDO Angle Dry Daylight 
3 {5/9/2015 |Saturday [11:55 [PDO Rear-end Followed too closely 

4 |e/t/201s _|Saturday |14:28 [PDO [Rearend Wet Daylight 
5 |9/t0/2015__ [Thursday [12:13 [PDO [Rearend Wet Daylight, Rain’ ~|Slowingorstopped ____ Travelling straight ahead 
6 [10/31/2015 |Saturday 10:36 [PDO [Rearend Dry, Daylight Clear Travellingstraightahead [Slowing or stopped 
7 [12/10/2015 [Thursday 23:11 [PDO [Rearend Wet | Dark -roadwaynotlighted _|Fog, smog, smoke [Unknown 
8 |6/12/2016 [Sunday [11:25 [PDO Rear-end 
9 |7/25/2016__|Monday [12:28 [PDO Angle Dy Daylight Clear Entering tratficlane [Travelling straightahead__|Collision with motor vehicle in transport___|Failedtoyieldrightofway 
10 |8/13/2016__|Saturday [7:51 |PDO_____[Rear-end 
11 |9/16/2016__|Friday [22:43 |Non Fatal Injury [Single vehiclecrash_ [Dry Dark lighted roadway [Cloudy Travellingstraightahead_— | Other, = [perating vehicle in erratic, rackless, careless, negligent or aggressive manner 
12 {10/1/2016 |Saturday [13:37 [PDO Rear-end 
13 {10/8/2016 __|Saturday 12:30 [PDO Rear-end Collision with motor vehicle in transport 
14 |10/31/2016_|Monday _|15:54 [PDO [Rear-end 
15 [12/29/2016 [Thursday |14:04 [PDO [Rearend Wet Daylight No improper driving 

17 |11/12/2017_ [Sunday |10:38 [PDO Sideswipe, samedirection [Dry Daylight Slowing or stopped Colision with motor vehicle in transport___|No improper driving 

18 |12/5/2017__ [Tuesday _|16:42 [PDO Singlevehiclecrash_ Wet |Dark-lightedroadway [Cloudy Travellingstraightahead_ | Collision with animal-deer SS [Noimproperdriving 
19 |raieeieot7_|Friday 11:07 [PDO [Unknown Dry Daylight 
20 |1/14/2018 [Sunday 13:48 [PDO Singlevehiclecrash_ [Dry [Daylight Cloudy, Travelingstraightahead | Collision with animaldeer Ss [Noimproperdriving 
21 |3/23/2018_|Friday [12:30 [PDO Rearend Dry Daylight Clear Slowing orstopped [Travelling straightahead [Collision with motor vehicle in transport [inattention 
23 |9/25/2018 [Tuesday [17:38 PDO Rearend Wet |Daylight_ Rain’ =~ Travellingstraightahead [Travelling straightahead__|Collision with motor vehicle in transport [Unknown 
26 {1/14/2019 [Monday [18:27 |Non Fatal Injury [Single vehiclecrash_ [Dry Dark -lightedroadway [Cloudy Travellingstraightahead_— | Collision with animal-deer_ SS [Noimproperdriving 
27 |1/20/2019 ||Sunday [11:18 [PDO Sideswipe, samedirection _——[Wet__— [Daylight Snow Tumingleft_ SS Overtaking/passing [Collision with motor vehicle in transport___[Disregarded traffic signs, signals, roadmarkings 
28 |s/17/2019_|Sunday [12:48 [PDO Angle Dy Daylight Clear Entering tratficlane [Travelling straightahead__|Collision with motor vehicle in transport [Unknown 
29 (4/21/2019 [Sunday [13:13 [PDO |Fronttorear Wet Daylight Rain’ = Travellingstraightahead [Travelling straightahead__|Collision with motor vehicle in transport [inattention 
30 |6/15/2019_|Saturday [17:03 [PDO Angle Dry Daylight Cloudy, Travelling straightahead [Travelling straightahead__|Collision with motor vehicle in transport___[Distracted 
s1__|7/25/2019 [Thursday [15:37 [PDO Angle Dry Daylight Clear Entering tratficlane [Travelling straightahead___|Collision with motor vehicle in transport [Unknown 
32__|11/7/2019 [Thursday [14:55 [PDO [Rearend Dry, Daylight Cloudy, Slowing orstopped Travelling straightahead__|Collision with motor vehicle in transport___[Noimproperdriving 


Note: PDO = Property Damage Only 
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Table K-7 
Summary of Crashes: Route 53 between Hall Drive and Jacobs Trail (Sec. 2) 
Norwell Police Crash Reports 2015-19 





Condition Condition Condition 

1__[8/18/2015 [Wednesday [9:09 [PDO —>—s (Rearend = i CCéd(y—~S—(;ss—“‘C‘(CS™C*C~C~*Daaylight’™ = (sSSCSC*dClearr ~——[Travellingsstraightahead _—_—[Travellingstraightahead _—|Collision with motor vehicle intranspott _—S=s—sSSSs«[Noimproperdriving = “ss CC—“‘“‘CSCOC*C*C‘*dC 
2 (4/19/2015 [Sunday [9:11 [PDO _—_——s[Sideswipe, opposite direction [Dry sss“ = CSC~*‘é*Daaylight’ = SSC*d(Clearr_—s[Travellingstraightahead_—S[Travellingstraightahead _—|Collision with motorvehicleintranspot_ =“ = —s(Unkmown, Se C—“‘“‘“‘CSSC*~C~C~C~*zCY 
3—[7/14/2015 [Tuesday (14:22 [NonFatal Injury [Angle =—s—“#“<s(ssSCSCédWet_=S (s—CSC—C~‘CSC~*( alight’ =CSSSC*Rin’~—Ss[Entteringtrafficlane Ss Travellingstraightahead _—|Collision with motor vehicle intranspott —S=s—s“= = SSSSs(Noimproperdriving =“ “<as C—“‘“‘“‘CSC*™*;*™*C*C‘*C 
5 (t/e/2016 Friday ~—S*|[16:45 [PDO ———s(Rear-end = SCSC*C*‘«dS a, mud, rt, il, gravel [Dark -lighted roadway |Clear__——[Slowingorstopped _—>——Csé Travelling straightahead —|Collision with motor vehicle intransport_ = s(Unkmown,C—C—“‘“CSS*~*~*~C~C~*CY 
6 (2/5/2016 Friday —S—*12:26 [PDO ——C—C*‘é‘dACge@’—i—§$_ (tt C“(tsts~=“‘C*dSwWCC(SSCSC*C“‘;‘C‘C‘*d@aaylight’™=SC—sCSCSSC*Stcw__|TTravellingsstraightahead _———[Slowingorstopped _—_—_—_—|Collision with motorvehicle intranspott_ —Ss—“s=SSSsNoimproperdriving = “$a<as C—C“‘“‘CSCOC;*C*C‘*dC 
7_—*(4/29/2016 Friday —S|15:38 [PDO ——S—C*(RRearend = eC tsC*é‘idys— Csi“ tts~—“‘CSC;C‘*d@aaylight’™=S—(ssSC*dClear__———[Travellingsstraightahead —S_—[Travellingstraightahead__—|Collision with motorvehicleintransport —Ss—s=SSSSC«(Noimproperdriving =“ “sas C—Ci‘“‘“‘CS*S*™C™C™C™C~*CY 
g_—(5/2/2016 [Monday _—_—|15:43 [PDO__————s(SSideswipe, opposite direction |Unknown—————SSSC=d[Daylight’ = s*(Cloudy, ~—[Turmingleft = =—Fs—“§» =F ~—SCSC*SlWingoorstopped ————_—|Collision with motorvehicleintransport_ _—=———SSS_«[Operatting vehicle in erratic, rackless, careless, negligent or aggressive manner 
9 (e/t9/2016 [Sunday (23:25 [PDO_—S—s*(SSingle vehiclecrash ss [Dry ~——(ss—C—C*i‘“C;*C*atKK- ‘ight roadway [Clear __—_—[Travellingstraightahead = ss] SS CC‘“‘(‘C;™;C#™C#C#C(C#C#d(Codiision ith animal-deer = CSC*dUnkncownn)—/§-_ §=— (§= | CC“ (C—“‘(SNSCOC™~—“CsCSSCSCSCSsSC 
10 [8/10/2016 [Wednesday [12:48 [PDO ———s[Rear-end = ss CC*é‘dWeet,_—=C ‘s—C—C“‘;i‘“C;C*C*C* alight’ =SSSC*Rin’~——s[Travellingsstraightahead —_—[Travellingstraightahead__—|Collision with motorvehicleintransport ~—s—“ = SSSs[Noimproperdriving =“ “<assC—“‘“‘“‘CS™SCOC;C*C*C‘*C 
11 [11/22/2016 [Tuesday [18:06 [PDO ———C*(Rear-end = CdS —C“‘;‘“;CSC*C‘*di(UatK‘- ‘lighted roadway [Clear _—_—[Trravellingstraightahead_—>——[Slowingorstopped _——__—_—|Collision with motorvehicleintranspot_ =“ = ——s(Unkmown, ee Cs—“‘“‘CS*~*C~C~C~C~C~C~C~*zC 
12 [12/19/2016 [Monday _—*|16:29 [PDO_————C(Rear-end = i CsCéd ys Si ;—“‘;‘CSSC™C*dDsk CC“(‘;:*~“‘CSC#C*@CCCtecatr”~——Slowingor'stopped —>———Cs=Travellingsstraightahead —|Collision with motorvehicleintranspot =“ =—s(Unkmown Se C—“‘“S*™*”~:~::C”C~*dC 
13 [2/13/2017 [Monday __—*|16:36 [PDO_———C(Rear-end = (ss —C(tst*“Cé‘dWet§_—=<C (ss—Cs—C<i;é‘;CSC*C*d alight’ ~=SSCSC*dClearr ~—[Slowingorstopped _—>——sTravellingstraightahead _—|Collision with motorvehicleintranspot_ —Ss—#§—=SSCSCésinattention. Ss C—“‘“‘(CSCOC;C*C*C*C*C*C*C*C‘idC 
14 [10/23/2017 [Monday _—*|15:15 [PDO_——s(Sicdeswipe, opposite direction [Dry sss“ SCSC~C~*=é*Daylight™ = «CCl =~ [Turmingleft, = SS*Unknown ~———SCSC*‘édC‘dilisicon' ith motorveshiicle inttransport, =“ §—Ss(Unkmown, Ss —“‘“CSSC*~CSCSC~sdCY 
15 [12/23/2017 [Saturday [10:32 [PDO_————sRear-end = CC*é‘dWWet_—S ‘$ssC(S—C“‘;C*té‘C;CCSC*daylight™ = SSSC*Rin’~——s[Travellingsstraightahead —S—[Travellingstraightahead _—|Collision with motorvehicleintranspott —=——SSSs*[Otherimproperaction =F“ <C—C—‘“‘C*C*CSCi*zC 
16 (4/20/2018 [Friday 12:17 [NonFatalinjury [Rearend = “<sCdy Si s—<C;i‘“‘;C~~C*dDaylight’ = SCSCSC*Cleearr~——[Slowingorstopped —>_——CsTravellingstraightahead _—|Collision with motor vehicle intranspot_ =—ss—“§“#s#G5S"s~i(CSstiéiinttention Ss“ <C—“‘“‘CSCSC*C*C™C™C‘C*C 
17 (6/21/2018 [Thursday —*|13:15 [PDO_———s(SSingle vehicle crash ss [Dry ~——(ss—Cti—“C;é‘“;*C*C~daylight’=«=CCCSC*dCleatr~—S—s[Travellingsstraightahead = “$s |S CC*é‘“‘;C*C*C*CC Collision. with ottherrfixedl objecct (wall, building, tunnel) 
18 [7/21/2018 [Saturday [12:09 [PDO ——C—C‘édACe@#— (§“_“( 8 eC C(;tst*Ciddys—C Osi“ ;st—“‘SC;C*C‘*(aylight’ =S sSSC*d(Clear ——[Travellingsstraightahead [Parked = ss sSSSCSCSCSC«C( Collision with parkedmotorvehicle =“ = —CSs«(Unkmown Se C—“‘“‘CSC*C~CSC~C~*CY 
19 (9/25/2018 [Tuesday —*|15:59 [PDO_———SC(Rear-end = sCC:*C‘é‘dWet=_—=C is —Cs—C*~“C*s~C‘~d(@S alight’ =SSSC*Rain’ =~ Travellingsstraightahead _—_[Travellingstraightahead__—|Collision with motor vehicle intransport__—=——SS_([ Sweerrving or avoiding due to wind, slippery surface, vehicle, object, non-motorist in roadway, etc 

20 [11/14/2018 [Wednesday [13:08 [PDO —s[SSingle vehiclecrash_ sss [Dry ~—S—(ss—CtsC“C;é‘“‘;CSCCC*dDaylight’ =Car ~—Ss|Travellingstraightahead =| C“‘“‘C;C™C*C*d(Cidiisiorn ith medicare, = SSSS«[ Unknown 

21 [at/2oi9 [Friday 951 [PDO ——C*d(Rear-end = a —C(ité‘dys—CSt—“(tst~—“‘C;C*C*C‘Cd(aylight’ = ss ss SSC*dClear__—_—[Travellingsstraightahead —>——[Slowingorstopped _——_—_—_—|Collision with motorvehicleintranspot_ —s—“§“ =SSSCsiinattention 3S C—“‘CSC*C*C*C*C*C*C‘*C 
22_-[4/10/2019 [Wednesday [15:27 [PDO ———sCéd(Agle =S——i(stsC—“‘C;SC*#Cé*d(@ ySCCC“‘CCCCC#C#C#C#d(aaylight’™=SC—CSCSCSCdCCleearr~—s[Travellingstraightahead_—[Enteringtrafficlane ———|Collision with motorvehicleintransport_ —Ss—s = Ss[Falledtoyieldrightotway = —C—“‘“CSSC*C*C‘*dC 
23 (5/22/2019 _ [Wednesday 


Note: PDO = Property Damage Only 


SYMBOLS TYPES OF CRASH CRASH INDEX AND SEVERITY 


Moving Vehicle ——> [1s Parked Vehicle a } Wead On # , # ® 
Fixed Object ie a Sideswipe 


—| \— Angle @) 
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Table K-8 
Summary of Crashes: Route 53 at Jacobs Trail and Stop & Shop Driveway 
Norwell Police Crash Reports 2015-19 


Crash Date py frm Crash Severity |Manner of Collision nomen iace wea ea Veit Action Veh #1 |Vehicle Action Veh #2 {Most Harmful Event Driver Contribution 


Condition Condition Condition 
1 [1/22/2015 [Thursday [17:46 [PDO ——sC*dAngle = Cd ry, Sart - roadway not lighted 
2 [70/2015 [Friday [11:04 [PDOs Reeatr-end 
3 [7/26/2015 Sunday __—*|it:34 [PDO ————CsdRear-end = sCC*dD ry, ~S—CSC~*=«~s@Caylight’ =S (8s SCSCSCSC*é*dClear__—|Slowingoor stopped _—_—[Travellingstraightahead [Collision with motor vehicle in transport. = [Unknown 
4 [12/2/2015 [Wednesday 10:04 [PDO ——CédAgle =SC— s—C(tsC“‘CS#*iWet_=—SCs—CSSCaylight = SSCSC*dRin’ ~——[Travellingsstraightahead__[Tumingright_ _—_—|Collision with motor vehicle in transport _——[Otherimproperaction = 
6 [10/29/2016 [Saturday [18:24 [Non Fatal Injury |Headon = sS(Dry~——SSSCdDaatkk-lightedroadway —|Clear__—[Turningleft_ —S=——SSCs[Travvellingsstraightahead [Collision with motor vehicle in transport _—|[Falledtoyieldrightofway 
7__(|11/7/2016 [Monday —*[18:09 [PDO ———C*dAgle@—“§_—(§ (ss SSC ry ~S—SSSC*dDaatkk-lightedroadway —|[Clear_—[Travellingstraightahead__[Turningleft_ _————([Collision with motorvehicle intransport_ _—_—|Visibilityobstructed = 
8 (11/25/2016 |Friday [16:57 [PDO_——s=d| Sideswipe, samedirection [Wet__——[Dark-lightedroadway _—|Clear__—‘[Travellingstraightahead__[Travelling straightahead__|Collision with motor vehicle in transport = [Unknown 
9 [1/24/2017 [Tuesday _—*([18:13 [PDO_——s=| Sideswipe, samedirection [Wet_——[Dark-lightedroadway [Rain __—i[Travelling straight ahead__[Travelling straightahead__|Collision with motor vehicle in transport __——[Noimproperdriving 
10 [2/12/2018 [Monday (17:50 [PDO ———C*dtAgle Se CCi*é‘d( ry SSCSCSC*d(Daatkk lighted roadway |Clear__—[Travellingstraightahead__ [Unknown _———_—_—s(Colllision with motorvehicle intransport_ ——[Noimproperdriving = 
11 [4/23/2018 [Monday _—*([18:12 [PDO_——s=| Sideswipe, same direction [Dry [Daylight = (sSSSCSC«Clear__—=i[Travellingsstraightahead__ [Travelling straightahead [Collision with motor vehicle in transport __—|Fallure to keepin properlane orrunningoffroad 
12 [11/3/2018 [Saturday [16:30 [PDO_———sdRear-end = CdD y ~S—CSCSC*C‘~d@aylight’ = (ssSSSCSC*é*dClearr__—=|Slowingoor stopped _—_—[Travellingstraightahead [Collision with motor vehicle in transport___—_—[Operating vehicle in erratic, rackless, careless, negligent or aggressive manner 
13 [2/21/2019 [Thursday [18:45 [PDOs Fronttorear = (ss sDry =~ -lightedroadway — [Cloudy _|Travellingstraightahead__[Travelling straightahead__|Collision with motor vehicle in transport _—[Falledtoyieldrightofway 
14 [4/20/2019 [Saturday [11:55 [PDO ——C*dtAgle Ss CCSCSCSC*dthler’ ~—s[Daylight ~=—S—sSSSSC«Cloudy _—|Travellingstraightahead__ [Travelling straightahead [Collision with motor vehicle in transport _—=——[Otherimproperaction = 
15 [11/11/2019 [Monday [15:10 [PDO_———C*dRear-end = Cy, ~S—CSC~C~*=~d@S alight’ = sSSCSCSC*dClear__—|Slowingor stopped _—_—[Travellingstraightahead [Collision with motorvehicle intransport _—>—s [Distracted = 
16 |11/21/2019 [Thursday [13:10 [PDO ——C*dAgle SC CtsC“‘é‘idy'SCCSC~*~*‘«daylight’ =S sCSSCSC*dClear__—|Travelllingstraightahead _|Enteringtrafficlane —|Collision with motorvehicle intransport_ _—|Falledtoyieldrightofway 


Note: PDO = Property Damage Only 
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SYMBOLS TYPES OF CRASH CRASH INDEX AND SEVERITY 
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BOSTON Figure K-9 
REGION 
MPO 


Addressing Safety, 
Collision Diagram: Route 53 between Jacobs Trail and Assinippi Avenue 
North Norwell Police Crash Reports 2015-19 and MassDOT Crash Data 2013-17 (Hanover) 


Property Damage Only Crash Index Number 
Injury Crash Index Number 


Fatal Crash Index Number 





Mobility, and Access on 
Subregional Priority Roadways 


Table K-9 
Summary of Crashes: Route 53 between Jacobs Trail and Assinippi Avenue 
Norwell Police Crash Reports 2015-19 and MassDOT Crash Data 2013-17 (Hanover) 


Road Surface |Ambient Light Weather 
Condition Condition Condition 


2 [8/10/2016 [Wednesday [9:39 [PDO Rearend Dry Daylight Clear Entering tratficlane | Enteringtrafficlane [Collision with motor vehicle in transport__|Noimproperdriving 
3 [10/9/2017 [Monday [13:38 [PDO Rearend = (Wet Daylight Rain, = Tumingleft_ Travelling straightahead [Collision with motor vehicle in transport |Unknown 
4 [12/29/2017 [Friday (856 [PDO Rearend Dry Daylight Cloudy, Tumingright Slowing or stopped [Collision with motor vehicle in transport__|Noimproperdriving 
5 [1/30/2019 [Wednesday [11:32 [PDO Rearend Dry Daylight Clear Slowingorstopped [Travelling straightahead [Collision with motor vehicle in transport [Distracted 
6 l2igi2o19_—|[Saturday_—*|10:55 [PDO Single vehiclecrasn_ [Dry [Daylight Clear Slowingorstopped = | Collision with pedestrian [Unknown 
7 _jeisi2019_ [Monday [12:01 [PDOs Rearend Dry Daylight Clear Travellingstraightahead [Slowing or stopped [Collision with motor vehicle in transport___|Other improper action 
8 [2/12/2014 Wednesday [16:23 [PDO Rearend = Dry Daylight Clear [Slowingorstoppedintraffic [Travelling straight ahead__——_—|Collision with motor vehicle in traffic____|Inattention 
9 |a142014 [Thursday [10:32 [Non Fatal Injury |Rear-end Dry, Daylight Clear [Slowingorstoppedintratfic [Travelling straight ahead_——__—|Collision with motor vehicle intraffic____|Inattention 
11 [4/2015 Wednesday [7:45 [PDO Angle Dry Daylight —Clear/Clear__—Travellingstraightahead__—[Tumingleft__— [Collision with motor vehicle in traffic [inattention 
14 fano/2oi7_ Friday [735 [PDO Rearend = Snow Daylight Clear/Clear__— Travelling straightahead_ [Slowing or stoppedin traffic __—_—|Collision with motor vehicle in traffic__—|Noimproperdriving 
16 [10/30/2017 [Monday [7:05 [PDO Sideswipe, same direction [Wet__— [Daylight RainiCloudy_—_—Travellingstraightahead_——[ Travelling straightahead__—_—_—|Collision with motor vehicle in traffic [Unknown 


Note: This segment includes the intersection of Route 53 and Assinippi Avenue. The intersection is located on the border between Norwell and Hanover. The recent five-year crashes are from two data sources. 
Norwell police crash reports 2015-19 were used for the crashes occurred in Norwell (Crash Numbers 1 to 7) and MassDOT crash data 2013-17 were used for the crashes occurred in Hanover (Crash Numbers 8 to 17). 


Crash Date |Day Crash Severity |Manner of Collision Vehicle Action Veh #1 Vehicle Action Veh #2 Most Harmful Event Driver Contribution 


PDO = Property Damage Only 


APPENDIX L 


Intersection Capacity Analyses 
Weekday AM/PM Peak Hour 
Signal Retiming Scenarios (2020 Estimated Volumes) 


Intersection Capacity Analysis 
1: Pond Street/Main Street & Route 53 


eA +N + 
Lane Group EBL EB EBR  WBL 
Lane Configurations 5 86*b 
Traffic Volume (vph) 04 413 125 188 
Future Volume (vph) 04 413 125 188 
Ideal Flow (vphpl) 1900 1900 1900 1900 
Storage Length (ft) 150 0 200 
Storage Lanes 1 0 1 
Taper Length (ft) 20 20 
Satd. Flow (prot) 1787 3344 0 1703 
Fit Permitted 0.950 0.950 
Satd. Flow (perm) 1787 3344 0 1703 
Right Turn on Red Yes 
Satd. Flow (RTOR) 36 
Link Speed (mph) 35 
Link Distance (ft) 1282 
Travel Time (s) 20.0 
Peak Hour Factor 0.98 098 098 0.99 
Heavy Vehicles (%) 1% 3% 8% 6% 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 55 949 0 190 
Turn Type Prot NA Prot 
Protected Phases 1 6 o 
Permitted Phases 
Detector Phase 1 6 o 
Switch Phase 
Minimum Initial (s) 1.0 1.0 1.0 
Minimum Split (s) 10.0 22.5 13.0 
Total Split (s) 10.0 26.0 20.0 
Total Split (%) 10.0% 26.0% 20.0% 
Yellow Time (s) 4.0 4.0 4.0 
All-Red Time (s) 1.0 1.0 1.0 
Lost Time Adjust (s) 0.0 0.0 0.0 
Total Lost Time (s) 5.0 5.0 5.0 
Lead/Lag Lead Lag Lead 
Lead-Lag Optimize? Yes Yes Yes 
Recall Mode None None None 
Act Effct Green (s) 5.1 19.4 1a 
Actuated g/C Ratio 0.05 0.21 0.15 
vic Ratio 0.57 0.77 0.77 
Control Delay 70.4 3941.5 61.1 
Queue Delay 0.0 0.0 0.0 
Total Delay 704 3941.5 61.1 
LOS E D E 
Approach Delay 44.1 
Approach LOS D 
Queue Length 50th (ft) 35 162 117 
Queue Length 95th (ft) #94 224 #221 
Internal Link Dist (ft) 1202 
Turn Bay Length (ft) 150 200 
Base Capacity (vph) 96 792 216 


2020 AM Signal Retiming Scenario 
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3437 
3437 
40 
608 
11.8 
0.99 
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955 
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41.1 
290 
#403 
928 


1179 
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WBR 


217 
217 
1900 
0 
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0 


0 
Yes 


0.99 
3% 


NBL 


144 
144 
1900 
150 

1 

295 
1583 
0.950 
1583 


0.94 
14% 


153 
Prot 


1.0 
13.0 
24.0 


24.0% 


4.0 
1.0 
0.0 
0) 
Lead 
Yes 
None 
14.2 
0.15 
0.65 
51.6 


01.6 


93 
153 


150 
325 


02/27/2021 


fA e+ # 


NBT 


351 
351 
1900 


1727 


1727 


45 
885 
13.4 
0.94 
10% 


373 
NA 


1.0 
22.0 
30.0 

30.0% 

4.0 

1.0 

0.0 

50) 

Lag 
Yes 
None 
23.2 
0.25 
0.88 
57.9 


07.9 
46.5 
228 
#390 
805 


466 


NBR 


105 
105 
1900 
200 
1 


1538 


1538 
Yes 
185 


0.94 
o% 


112 
Perm 


1.0 
22.0 
30.0 

30.0% 


200 
001 


SBL SBT SBR 
I 
244 329 63 
244 329 63 
1900 1900 1900 
250 250 
1 1 
25 
1736 3404 0 
0.950 
1736 3404 0 
Yes 
21 
45 
701 
10.6 
0.92 0.92 0.92 
4% 4% 1% 
265 426 0 
Prot NA 
7 4 
7 4 
1.0 1.0 
10.0 22.0 
24.0 30.0 
24.0% 30.0% 
40 40 
1.0 1.0 
0.0 0.0 
a0 5.0 
Lead Lag 
Yes Yes 
None None 
17.4 26.5 
0.18 0.28 
0.83 0.44 
60.2 29.2 
0.0 0.0 
60.2 29.2 
E c 
41.1 
D 
163 109 
#291 164 
621 
250 
356 =. 1012 
synchro 10 Report 
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Intersection Capacity Analysis 
1: Pond Street/Main Street & Route 53 02/27/2021 


A +7 ft XA tf er + 
Lane Group EBL EBT _EBR _WBL__WBT WBR__NBL__NBT __NBR__SBL__SBT_ SBR 


Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 
Reduced v/c Ratio 0.57 0.69 0.69 0.81 0.47 O80 020 074 0.42 
Intersection Summary 
Area Type: Other 

Cycle Length: 100 

Actuated Cycle Length: 94.1 

Natural Cycle: 90 

Control Type: Actuated-Uncoordinated 

Maximum vic Ratio: 0.88 

Intersection Signal Delay: 42.8 Intersection LOS: D 

Intersection Capacity Utilization 79.1% ICU Level of Service D 


Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 1: Pond Street/Main Street & Route 53 


—— 





2020 AM Signal Retiming Scenario synchro 10 Report 
Page 2 


Intersection Capacity Analysis 
1: Pond St/Main St & Whiting St/Washington St 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Peak Hour Factor 
Heavy Vehicles (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 

LOS 

Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95th (ft) 
Internal Link Dist (ft) 
Turn Bay Length (ft) 
Base Capacity (vph) 


- 


EBL 


100 
100 
1900 
150 


25 
1770 
0.950 
1770 


0.95 
2% 


105 
Prot 


1.0 
6.0 
16.0 
14.5% 
4.0 
1.0 
0.0 
5.0 
Lead 
Yes 
None 
10.0 
0.09 
0.65 
66.6 


66.6 


72 
#136 


150 
178 


2020 PM Signal Retiming Scenario 
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815 


815 
1900 


3491 
3491 

21 
1282 
25.0 
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1026 
NA 


07.8 
368 
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160 183 

160 183 

1900 1900 

0 200 

0 1 

25 

0 1770 

0.950 

0 1770 
Yes 


0.95 0.93 
0% 2% 


0 197 
Prot 


1.0 
11.0 
20.0 

18.2% 

4.0 

1.0 

0.0 

5.0 

Lead 
Yes 
None 
14.4 
0.13 
0.85 
16.7 


16.7 


137 
#208 


200 
242 
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WBT 


th 
596 


096 
1900 


3396 
3396 
74 
602 
11.7 
0.93 
1% 


938 
NA 


42.3 
290 
370 
022 


1209 


A 4 
WBR NBL 


2/6 210 

216 210 

1900 1900 

0 150 

0 1 

25 

0 1787 

0.950 

0 1787 
Yes 


0.93 
2% 1% 


1.0 
10.0 
24.0 

21.8% 

4.0 

1.0 

0.0 

50) 

Lead 
Yes 
None 
V3 
0.16 
0.81 
66.2 


66.2 


154 
#263 


150 
310 


02/27/2021 


fA e+ # 


NBT 


361 
361 
1900 


1900 


1900 


45 
8/7 
13.3 
0.92 

0% 


5.0 
23.0 
28.0 

25.5% 

4.0 

1.0 

0.0 

5.0 

Lag 
Yes 

None 
23.0 
0.21 
0.98 
84.7 


84.7 
06.9 
278 
#473 
197 


399 


NBR 


290 
290 
1900 
250 
1 


1615 


1615 
Yes 
238 


0.92 
0% 


0.0 
23.0 
28.0 

25.9% 

4.0 


0.0 
0) 
Lag 
Yes 
None 
Zoi) 
0.21 
0.60 
15.7 


15.7 


46 
137 


250 
o2/ 


SBL SBT SBR 
+b 
265 436 ae 
265 436 53 
1900 1900 1900 
250 250 
1 1 
25 
1787 3452 0 
0.950 
1787 3452 0 
Yes 
11 
45 
701 
10.6 
0.92 0.92 0.92 
1% 3% 2% 
288 532 0 
Prot NA 
7 4 
7 4 
1.0 1.0 
10.0 23.0 
24.0 28.0 
21.8% 25.5% 
40 4.0 
1.0 1.0 
0.0 0.0 
0 5.0 
Lead Lag 
Yes Yes 
None None 
18.9 24.6 
0.17 0.23 
0.94 0.68 
82.7 43.6 
0.0 0.0 
82.7 43.6 
F D 
57.3 
E 
203 182 
#366 243 
621 
250 
310 784 
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Intersection Capacity Analysis 
1: Pond St/Main St & Whiting St/Washington St 02/27/2021 


A+ f+ © A tf er eo 
Lane Group EBL EBT _EBR _WBL__WBT WBR__NBL__NBT __NBR__SBL__SBT_ SBR 


Starvation Cap Reductn 

Spillback Cap Reductn 

Storage Cap Reductn 

Reduced v/c Ratio 0.5 


Area Type: Other 
Cycle Length: 110 
Actuated Cycle Length: 109.3 
Natural Cycle: 90 
Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 0.98 
Intersection Signal Delay: 53.1 Intersection LOS: D 
Intersection Capacity Utilization 88.1% ICU Level of Service E 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
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Splits and Phases: 1: Pond St/Main St & Whiting St/Washington St 
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Intersection Capacity Analysis 
2: High St/Grove St & Route 53 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Peak Hour Factor 
Heavy Vehicles (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 

LOS 

Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95th (ft) 
Internal Link Dist (ft) 
Turn Bay Length (ft) 


- 


EBL 


196 
196 
1900 
300 


25 
1736 
0.950 
1736 


0.92 
4% 


213 
Prot 
1 


1 


5.0 
10.0 
20.0 

19.4% 

40 

1.0 

0.0 

5.0 

Lead 
Yes 
None 
14.1 
0.17 
0.71 
48.4 

0.0 

48.4 
D 


99 
#266 


300 


2020 AM Signal Retiming Scenario 
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EBT 


471 
471 
1900 


1827 


1827 


30 
663 
15.1 


0.92 
4% 


|Z 
NA 
6 


6 


0) 
25.0 
38.0 

36.9% 

4.0 

1.0 

0.0 

5.0 

Lag 
Yes 
Max 
39.0 
0.48 
0.59 
23.2 

0.0 
23.2 

CG 
25.6 
C 
152 
#504 
583 


~ 


EBR 


158 
158 
1900 
300 


1553 


1506 
Yes 
172 


0.92 
4% 


172 
Perm 


0.0 
25.0 
38.0 

36.9% 


300 


¢ 


WBL 


21 
21 
1900 
150 


150 
1736 
0.950 
1727 


0.92 
4% 


23 
Prot 


3.0 
8.0 
10.0 
9.7% 


11 
42 


150 


— 


WBT 
tt 
557 
557 

1900 


3426 
3426 

30 
1258 
28.6 


0.92 
4% 


663 
NA 


XS 4 
NBL 


03 249 
03 249 
1900 
150 200 


150 

0 1770 

0.423 

0 788 
Yes 


0.92 0.91 
4% 2% 


0 214 
pmtpt 

7 

4 

7 


5.0 
9.0 
12.0 
11.7% 
4.0 
0.0 
0.0 
4.0 
Lead 
Yes 
None 
26.3 
0.32 
0.78 
42.4 
0.0 
42.4 
D 


104 
#328 


200 


t 


NBT 
96 


96 
1900 


1795 
1795 
13 


1174 
26./ 


0.91 
2% 


134 
NA 


None 
25.3 
0.31 
0.24 
22.2 


22.2 
oat 
42 


115 
1094 
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bi + id 

26 88 134 515 

26 88 134 515 

1900 1900 1900 1900 

0 350 350 

0 1 0 
150 

0 1770 1863 1583 
0.671 

0 1246 1863 1583 

Yes Yes 

563 

30 

873 

19.8 
1 1 
0.91 0.85 0.85 0.85 
2% 2% 2% 2% 
0 104 158 606 

Perm NA Perm 
8 
8 8 
8 8 8 
5.0 5.0 5.0 
10.0 10.0 10.0 
20.0 20.0 20.0 
19.4% 19.4% 19.4% 
4.0 4.0 4.0 
1.0 1.0 1.0 
0.0 0.0 0.0 
5.0 5.0 5.0 
Lag Lag Lag 
Yes Yes Yes 
None None None 
13.1 13.1 13.1 
0.16 0.16 0.16 
0.52 0.53 0.83 
44.0 40.4 16.5 
0.0 0.0 0.0 
44.0 40.4 16.5 
D D B 

24.1 

C 
47 71 18 
114 155 #128 

793 
350 350 
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Intersection Capacity Analysis 
2: High St/Grove St & Route 53 


Lane Group G9 
LanefConfigurations 

Traffic Volume (vph) 

Future Volume (vph) 

Ideal Flow (vphpl) 

Storage Length (ft) 

Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 

Right Turn on Red 

Satd. Flow (RTOR) 

Link Speed (mph) 

Link Distance (ft) 

Travel Time (s) 

Confl. Peds. (#/hr) 

Peak Hour Factor 

Heavy Vehicles (%) 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 

Turn Type 

Protected Phases 9 
Permitted Phases 

Detector Phase 

Switch Phase 

Minimum Initial (s) 9.0 
Minimum Split (s) 23.0 
Total Split (s) 23.0 
Total Split (%) 22% 
Yellow Time (s) 2.0 
All-Red Time (s) 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode None 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 

LOS 

Approach Delay 

Approach LOS 

Queue Length 50th (ft) 

Queue Length 95th (ft) 

Internal Link Dist (ft) 

Turn Bay Length (ft) 


2020 AM Signal Retiming Scenario 
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Intersection Capacity Analysis 





2: High St/Grove St & Route 53 02/27/2021 
—— 
eA +NYy + “4 f - ®t # 

Base Capacity (vph) 323 871 808 107 987 351 611 232 347 (ieee) 
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 
Reduced v/c Ratio 0.66 0.59 0.21 £40.21 # 0.67 0.78 0.22 0.45 046 0.80 
Area Type: Other 


Cycle Length: 103 
Actuated Cycle Length: 81.7 
Natural Cycle: 90 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.83 
Intersection Signal Delay: 28.1 Intersection LOS: C 
Intersection Capacity Utilization 74.4% ICU Level of Service D 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 2: High St/Grove St & Route 53 
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Intersection Capacity Analysis 
2: High St/Grove St & Route 53 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Peak Hour Factor 
Heavy Vehicles (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 

LOS 

Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95th (ft) 
Internal Link Dist (ft) 
Turn Bay Length (ft) 
Base Capacity (vph) 


- 


EBL 


389 
389 
1900 
300 


25 
1770 
0.950 
1770 


197 
#468 


300 
03/ 


2020 PM Signal Retiming Scenario 


— 


EBT 


652 
652 
1900 


1863 


1863 


30 
933 
21.2 
0.96 
2% 


yy 
EBR WBL 
yj 
214 24 
214 24 
1900 1900 
300 150 
1 2 
150 
1583 1/770 
0.950 
1583 1/770 

Yes 

285 
0.96 0.93 
2% 2% 
285 26 
Perm Prot 
5 

6 
6 5 
5.0 3.0 
25.0 10.0 
O10 10.0 
46.4% 9.1% 
4.0 4.0 
1.0 1.0 
0.0 0.0 
5.0 0) 
Lag Lead 
Yes Yes 
Max None 
eZ Sal 
0.57 0.06 
0.28 0.26 
2.9 Hii 
0.0 0.0 
2.9 S15 
A D 
0 14 
50 48 
300 150 
1022 99 


— 


WBT 


tt 
572 


9/2 
1900 


3476 
3476 
12 
1262 
28./ 
0.93 
2% 


697 


XS 4 
NBL 


76 231 
76 231 
1900 
150 200 


150 

0 1770 

0.490 

0 913 
Yes 


0.93 0.95 
2% 2% 


0 243 
pmtpt 


5.0 
9.0 
12.0 
10.9% 
4.0 
0.0 
0.0 
40 
Lead 
Yes 
None 
22.3 
0.25 
0.80 
53. 


03./ 


116 
#33/ 


200 
302 


t 


NBT 
102 


102 
1900 


1786 
1786 
15 
1358 
30.9 
0.95 
2% 


147 


None 
Ze 
0.24 
0.34 
30.4 


30.4 
44.9 
09 
145 
1278 


433 


02/27/2021 
>» | 
NBR SBL SBT SBR 

¥ + 

38 85 76 307 

38 85 76 307 

1900 1900 1900 1900 

0 350 350 

0 1 0 
150 

0 1787 1881 1599 
0.663 

0 1247 1881 1599 

Yes Yes 

320 

30 

807 

18.3 
0.95 0.96 0.96 0.96 
2% 1% 1% 1% 
0 89 79 320 

Perm NA Perm 
8 
8 8 
8 8 8 
5.0 5.0 5.0 
10.0 10.0 10.0 
14.0 14.0 14.0 
12.7% 12.7% 12.7% 
4.0 4.0 4.0 
19 19 1.0 
0.0 0.0 0.0 
5.0 5.0 a) 
Lag Lag Lag 
Yes Yes Yes 
None None None 
9.1 9.1 9.1 
0.10 0.10 0.10 
0.71 0.42 0.71 
71.8 48.2 15.0 
0.0 0.0 0.0 
71.8 48.2 15.0 
E D B 

30.8 

C 
48 41 0 
#161 105 #110 

727 
350 350 
126 190 449 
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Intersection Capacity Analysis 
2: High St/Grove St & Route 53 


Lane Group G9 
LanefConfigurations 

Traffic Volume (vph) 

Future Volume (vph) 

Ideal Flow (vphpl) 

Storage Length (ft) 

Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 

Right Turn on Red 

Satd. Flow (RTOR) 

Link Speed (mph) 

Link Distance (ft) 

Travel Time (s) 

Peak Hour Factor 

Heavy Vehicles (%) 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 

Turn Type 

Protected Phases 9 
Permitted Phases 

Detector Phase 

Switch Phase 

Minimum Initial (s) 9.0 
Minimum Split (s) 23.0 
Total Split (s) 23.0 
Total Split (%) 21% 
Yellow Time (s) 2.0 
All-Red Time (s) 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode None 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 

LOS 

Approach Delay 

Approach LOS 

Queue Length 50th (ft) 

Queue Length 95th (ft) 

Internal Link Dist (ft) 

Turn Bay Length (ft) 

Base Capacity (vph) 
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Intersection Capacity Analysis 
2: High St/Grove St & Route 53 02/27/2021 


A +r f+ © A tf er eo 
Lane Group = EBL__EBT _EBR _WBL__WBT WBR__NBL__NBT NBR SBL__SBT_SBR 


Starvation Cap Reductn 

Spillback Cap Reductn 

Storage Cap Reductn 

Reduced v/c Ratio 0. 
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Area Type: Other 
Cycle Length: 110 
Actuated Cycle Length: 90 
Natural Cycle: 90 
Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 0.81 
Intersection Signal Delay: 31.0 Intersection LOS: C 
Intersection Capacity Utilization 72.6% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 2: High St/Grove St & Route 53 
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Intersection Capacity Analysis 
6: Stop & Shop Driveway/Jacob's Trail & Route 53 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Confl. Peds. (#/hr) 
Peak Hour Factor 
Heavy Vehicles (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 

LOS 

Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95th (ft) 
Internal Link Dist (ft) 
Turn Bay Length (ft) 


- 


EBL 


10 
10 
1900 
200 


150 
1736 
0.950 
1720 


0.90 
4% 


11 
Prot 
1 


1 
3.0 
8.0 


10.0 
10.4% 


200 


2020 AM Signal Retiming Scenario 


—* 


EBT 


th 
586 


086 
1900 


3440 
3440 

30 
1093 
24.8 


0.90 
4% 


694 


1013 


yY 


WBL 
¥ 
39 44 
39 44 
1900 
200 150 
1 1 
25 
0 1752 
0.354 
0 653 
Yes 


0.90 0.90 
4% 3% 


0 49 
pmt+pt 

o 

2 

o 


3.0 
8.0 
10.0 
10.4% 


150 


—— 
WBT 
762 


762 
1900 


1840 
1840 
30 
907 
20.6 


0.90 
3% 


861 


A 4 
WBR NBL 
13 46 


1900 1900 


295 

0 1719 
0.728 

0 1317 


0.90 0.90 
3% 0% 


0 a 
Perm 


3 
3 


9.0 
10.0 
15.0 

15.6% 

4.0 

1.0 

0.0 

9.0 


None 
8.0 
0.11 


0.90 
0% 


None 
0.11 
0.28 
14.8 
14.8 
27.3 


38 
316 
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NBR SBL SBT SBR 

eh 
51 18 2 14 
51 18 2 14 
1900 1900 1900 1900 
0 0 0 
0 0 0 

25 
0 0 1683 0 
0.805 
0 0 1386 0 
Yes Yes 

18 

30 

538 

12.2 
2 2 
0.90 0.80 0.80 0.80 
5% 4% A% 4% 
0 0 44 0 

Perm NA 

7 

7 
7 7 
a0, 5.0 
10.0 10.0 
15.0 15.0 
15.6% 15.6% 
40 4.0 
1.0 1.0 
0.0 
5.0 
None None 

8.0 

0.11 

0.27 

28.0 

0.0 

28.0 

C 

28.0 

G 

14 

42 

458 
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Intersection Capacity Analysis 
6: Stop & Shop Driveway/Jacob's Trail & Route 53 


Lane Group G9 
Lane Configurations 

Traffic Volume (vph) 

Future Volume (vph) 

Ideal Flow (vphpl) 

Storage Length (ft) 

Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 

Right Turn on Red 

Satd. Flow (RTOR) 

Link Speed (mph) 

Link Distance (ft) 

Travel Time (s) 

Confl. Peds. (#/hr) 

Peak Hour Factor 

Heavy Vehicles (%) 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 

Turn Type 

Protected Phases 9 
Permitted Phases 

Detector Phase 

Switch Phase 

Minimum Initial (s) 1.0 
Minimum Split (s) 21.0 
Total Split (s) 21.0 
Total Split (%) 22% 
Yellow Time (s) 2.0 
All-Red Time (s) 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode None 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 

LOS 

Approach Delay 

Approach LOS 

Queue Length 50th (ft) 

Queue Length 95th (ft) 

Internal Link Dist (ft) 

Turn Bay Length (ft) 


2020 AM Signal Retiming Scenario 


02/27/2021 


synchro 10 Report 
Page 2 


Intersection Capacity Analysis 





6: Stop & Shop Driveway/Jacob's Trail & Route 53 02/27/2021 
—— 
A +Yy + “4 f - ®t # 

Base Capacity (vph) 119 2353 904 = 1357 181 259 206 
Starvation Cap Reductn 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 0 0 
Reduced vic Ratio 0.09 0.29 0.09 0.63 0.28 0.23 0.21 

Area Type: Other 


Cycle Length: 96 
Actuated Cycle Length: 74.1 
Natural Cycle: 90 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.63 
Intersection Signal Delay: 12.7 Intersection LOS: B 
Intersection Capacity Utilization 57.9% ICU Level of Service B 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 6: Sop&Shop Driveway/Jacob's Trail & Route 53 
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Intersection Capacity Analysis 
6: Stop&Shop Driveway/Jacob's Trail & Route 53 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Peak Hour Factor 
Heavy Vehicles (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 

LOS 

Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95th (ft) 
Internal Link Dist (ft) 
Turn Bay Length (ft) 
Base Capacity (vph) 


- 


EBL 


30 
30 
1900 
200 


150 
1770 
0.950 
1770 


0.86 
2% 


16 
o1 


200 
119 
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EBT 


th 
824 


824 
1900 


3493 
3493 
14 
1093 
24.8 
0.86 
2% 


1051 


yY 


WBL 
¥ 
80 90 
80 90 
1900 
200 150 
1 1 
25 
0 1787 
0.196 
0 369 
Yes 


0.86 
2% 1% 


0 105 


11 
48 


150 
388 


—— 
WBT 
793 


193 
1900 


1874 


1874 


30 
907 
20.6 
0.86 
1% 


945 


A 4 
WBR NBL 
20 15 


1900 1900 


25 

0 1805 
0.734 
Wes 


0.90 
1% 0% 


Perm 


0.0 
10.0 
15.0 

15.6% 

4.0 

1.0 

0.0 

9.0 


None 
8.9 
0.12 
0.51 
46.6 


46.6 


36 
#109 


187 


None 
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NBR SBL SBT SBR 

eb 
95 10 5 10 
95 10 5 10 
1900 1900 1900 1900 
0 0 0 
0 0 0 

25 
0 0 1761 0 
0.837 
0 0 1504 0 
Yes Yes 

14 

30 

415 

9.4 
0.90 0.70 0.70 0.70 
0% 0% 0% 0% 
0 0 35 0 

Perm NA 

7 

7 
7 7 
5.0 5.0 
10.0 10.0 
15.0 15.0 
15.6% 15.6% 
4.0 40 
1.0 1.0 
0.0 
5.0 
None None 

8.9 

0.12 

0.19 

26.7 

0.0 

26.7 

Cc 

26.7 

c 

9 

31 

335 

214 
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Intersection Capacity Analysis 
6: Stop&Shop Driveway/Jacob's Trail & Route 53 


Lane Group G9 
Lane Configurations 

Traffic Volume (vph) 

Future Volume (vph) 

Ideal Flow (vphpl) 

Storage Length (ft) 

Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 

Right Turn on Red 

Satd. Flow (RTOR) 

Link Speed (mph) 

Link Distance (ft) 

Travel Time (s) 

Peak Hour Factor 

Heavy Vehicles (%) 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 

Turn Type 

Protected Phases 9 
Permitted Phases 

Detector Phase 

Switch Phase 

Minimum Initial (s) 9.0 
Minimum Split (s) 21.0 
Total Split (s) 21.0 
Total Split (%) 22% 
Yellow Time (s) 2.0 
All-Red Time (s) 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode None 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 

LOS 

Approach Delay 

Approach LOS 

Queue Length 50th (ft) 

Queue Length 95th (ft) 

Internal Link Dist (ft) 

Turn Bay Length (ft) 

Base Capacity (vph) 
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Intersection Capacity Analysis 
6: Stop&Shop Driveway/Jacob's Trail & Route 53 02/27/2021 


A +7 ft © A tf ere + 
Lane Group EBL EBT _EBR WEL WET WBR__NBL__NBT NBR SBL__SBT_SBR 


Starvation Cap Reductn 

Spillback Cap Reductn 

Storage Cap Reductn 

Reduced v/c Ratio 0. 


NO 

Oo OO OO © 
— i © ee 
= 

NO 

—~! a C ieee 
—~ a CO ee 
kk Oo OC © 
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oO 
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Oo 
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Area Type: Other 
Cycle Length: 96 
Actuated Cycle Length: 76 
Natural Cycle: 90 
Control Type: Actuated-Uncoordinated 
Maximum vic Ratio: 0.77 
Intersection Signal Delay: 16.8 Intersection LOS: B 
Intersection Capacity Utilization 67.7% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 6: Stop&Shop Driveway/Jacob's Trail & Route 53 
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APPENDIX M 


Intersection Capacity Analyses 
Weekday AM/PM Peak Hour 
Proposed Long-Term Improvements under 2030 Traffic Conditions 


Intersection Capacity Analysis 
1: Pond Street/Main Street & Route 53 


aA + + 
Lane Group EBL EBT EBR’ WBL 
Lane Configurations Ri 6+ Fj 
Traffic Volume (vph) 55 421 136 203 
Future Volume (vph) 55 421 136 203 
Ideal Flow (vphpl) 1900 1900 1900 1900 
Storage Length (ft) 150 0 200 
Storage Lanes 1 0 1 
Taper Length (ft) 25 25 
Satd. Flow (prot) 1787 3336 0 1703 
Fit Permitted 0.950 0.950 
Satd. Flow (perm) 1787 3336 0 1703 
Right Turn on Red Yes 
Satd. Flow (RTOR) 39 
Link Speed (mph) 35 
Link Distance (ft) 1282 
Travel Time (s) 25.0 
Peak Hour Factor 0.98 098 098 0.99 
Growth Factor 101% 101% 101% 101% 
Heavy Vehicles (%) 1% 3% 8% 6% 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 57 574 0 207 
Turn Type Prot NA Prot 
Protected Phases 1 6 5 
Permitted Phases 
Detector Phase 1 6 5 
Switch Phase 
Minimum Initial (s) 1.0 1.0 1.0 
Minimum Split (s) 10.0 22.5 13.0 
Total Split (s) 10.0 26.0 20.0 
Total Split (%) 10.0% 26.0% 20.0% 
Yellow Time (s) 4.0 4.0 4.0 
All-Red Time (s) 1.0 1.0 1.0 
Lost Time Adjust (s) 0.0 0.0 0.0 
Total Lost Time (s) 5.0 5.0 5.0 
Lead/Lag Lead Lag Lead 
Lead-Lag Optimize? Yes Yes Yes 
Recall Mode None C-Max None 
Act Effct Green (s) 5.2 228 14.4 
Actuated g/C Ratio 0.05 0.23 0.14 
vic Ratio 0.62 0.73 0.84 
Control Delay 75.8 40.2 71.0 
Queue Delay 0.0 0.0 0.0 
Total Delay 75.8 40.2 71.0 
LOS E D E 
Approach Delay 43.4 
Approach LOS D 
Queue Length 50th (ft) 36 171 129 
Queue Length 95th (ft) #99 234 #249 
Internal Link Dist (ft) 1202 
Turn Bay Length (ft) 150 200 
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Intersection Capacity Analysis 


1: Pond Street/Main Street & Route 53 02/26/2021 
g— 
eA +Yy + “4 f - ®t # 

Base Capacity (vph) 92 789 255 1201 300 431 523 329 959 
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 
Spilloack Cap Reductn 0 0 0 0 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 
Reduced v/c Ratio 0.62 0.73 0.81 0.82 0.55 0.93 0.23 083 0.48 

Area Type: Other 


Cycle Length: 100 
Actuated Cycle Length: 100 
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green 
Natural Cycle: 90 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 0.95 
Intersection Signal Delay: 45.8 Intersection LOS: D 
Intersection Capacity Utilization 81.7% ICU Level of Service D 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: __1: Pond Street/Main Street & Route 53 


om fi 
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Intersection Capacity Analysis 
QAP Driveway & Route 53/Washington St 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Peak Hour Factor 
Growth Factor 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 

LOS 

Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95th (ft) 
Internal Link Dist (ft) 
Turn Bay Length (ft) 
Base Capacity (vph) 
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Intersection Capacity Analysis 
QAP Driveway & Route 53/Washington St 02/26/2021 
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Starvation Cap Reductn 

Spilloack Cap Reductn 

Storage Cap Reductn 

Reduced v/c Ratio 0. 
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Area Type: Other 
Cycle Length: 115 
Actuated Cycle Length: 115 
Offset: 0 (0%), Referenced to phase 2: and 6:EBT, Start of Green 
Natural Cycle: 130 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 0.87 
Intersection Signal Delay: 13.7 Intersection LOS: B 
Intersection Capacity Utilization 76.0% ICU Level of Service D 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 29: QAP Driveway & Route 53/Washington St 
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Intersection Capacity Analysis 


2: High St/Grove St & Route 53 02/27/2021 
As+yr- Ka terry) ¥ 
Lane Group FBL EBT EBR  WBL WBT WBR NBL NBT NBR SBL _ SBT _ SBR 
Lane Configurations ¥ + i yi #b ¥ te Fj i ‘a 
Traffic Volume (vph) 196 471 158 21 55 53 249 96 26 88 134 515 
Future Volume (vph) 196 471 158 21 557 53 249 96 26 88 134 515 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Storage Length (ft) 300 300 150 150 200 0 350 350 
Storage Lanes 1 1 2 0 1 0 1 0 
Taper Length (ft) 25 150 150 150 
Satd. Flow (prot) 1736 1827 1553 1736 3426 0 1770 1795 0 1770 1863 1583 
Fit Permitted 0.950 0.950 0.401 0.669 
Satd. Flow (perm) 1736 1827 1506 1727 3426 0 747 ~—- 1795 0 1242 1863 1583 
Right Turn on Red Yes Yes Yes Yes 
Satd. Flow (RTOR) lag 9 13 548 
Link Speed (mph) 30 30 30 30 
Link Distance (ft) 663 1258 1174 873 
Travel Time (s) 15.1 28.6 26.7 19.8 
Confl. Peds. (#/hr) 4 4 1 1 
Peak Hour Factor 0.92 092 092 092 092 092 & 0.91 0.91 0.91 0.85 0.85 0.85 
Growth Factor 108% 103% 103% 103% 103% 103% 103% 103% 103% 103% 103% 103% 
Heavy Vehicles (%) 4% 4% 4% 4% 4% 4% 2% 2% 2% 2% 2% 2% 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 219 527 177 24 683 0 282 138 0 107 162 624 
Turn Type Prot NA Perm Prot NA pm+pt NA Perm NA Perm 
Protected Phases 1 6 5 2 7 4 8 
Permitted Phases 6 4 8 8 
Detector Phase 1 6 6 5 2 rs 4 8 8 8 
Switch Phase 
Minimum Initial (s) 5.0 5.0 5.0 3.0 5.0 5.0 5.0 5.0 5.0 5.0 
Minimum Split (s) 10.0 250 25.0 8.0 25.0 90 10.0 10.0 10.0 10.0 
Total Split (s) 200 38.0 380 100 28.0 140 32.0 180 180 18.0 
Total Split (%) 19.4% 36.9% 36.9% 9.7% 27.2% 13.6% 31.1% LiGivos Visio oi ieys 
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 0.0 1.0 1.0 1.0 1.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lag 
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Recall Mode None Max Max None Max None None None None’ None 
Act Effct Green (s) 14.4 39.1 39.1 5.1 23.3 28.0 27.0 128 128 128 
Actuated g/C Ratio 0.17 047 047 #4«®10.06 0.28 0.33 0.32 0.145 0.15 0.15 
vic Ratio 0.73 062 022 023 ~& 0.71 0.76 0.23 0.56 0.57 0.88 
Control Delay 50.3 24.3 44 466 33.3 39.5 = 22.1 48.2 43.7 22.1 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 50.3 24.3 44 466 33.3 39.5 22.1 48.2 43.7 22.1 
LOS D C A D C D C D D C 
Approach Delay 26.7 33.7 33.7 29.1 
Approach LOS C C C C 
Queue Length 50th (ft) 103 159 0 12 156 107 44 50 75 34 
Queue Length 95th (ft) #276 #526 47 43 #329 #334 118 #136 4 ©6©#173 «© #206 
Internal Link Dist (ft) 583 1178 1094 793 
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Intersection Capacity Analysis 


2: High St/Grove St & Route 53 02/27/2021 
Lane Group 9 

LanefConfigurations 

Traffic Volume (vph) 


Future Volume (vph) 

Ideal Flow (vphpl) 

Storage Length (ft) 

Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 

Right Turn on Red 

Satd. Flow (RTOR) 

Link Speed (mph) 

Link Distance (ft) 

Travel Time (s) 

Confl. Peds. (#/hr) 

Peak Hour Factor 

Growth Factor 

Heavy Vehicles (%) 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 

Turn Type 

Protected Phases 9 
Permitted Phases 

Detector Phase 

Switch Phase 

Minimum Initial (s) 5.0 
Minimum Split (s) 23.0 
Total Split (s) 23.0 
Total Split (%) 22% 
Yellow Time (s) 2.0 
All-Red Time (s) 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode None 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 

LOS 

Approach Delay 

Approach LOS 

Queue Length 50th (ft) 

Queue Length 95th (ft) 

Internal Link Dist (ft) 
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Intersection Capacity Analysis 





2: High St/Grove St & Route 53 02/27/2021 
g— 
eA +Yy + “4 f - ®t # 

Turn Bay Length (ft) 300 300 150 200 350 350 
Base Capacity (vph) 315 853 797 105 960 373 595 195 293 711 
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 
Spilloack Cap Reductn 0 0 0 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 
Reduced v/c Ratio 0.70 062 0.22 023 °& 0.71 0.76 0.23 0.55 0.55 0.88 
Area Type: Other 


Cycle Length: 103 
Actuated Cycle Length: 83.6 
Natural Cycle: 90 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.88 
Intersection Signal Delay: 30.1 Intersection LOS: C 
Intersection Capacity Utilization 76.3% ICU Level of Service D 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 2: High St/Glove St & Route 53 
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HCM 6th TWSC 


3: Oak St & Route 53 02/27/2021 
Intersection 
Int Delay, s/veh 3.6 
Movement EBT EBR WBL WBT NEL NER 
Lane Configurations tb 5 + * Ff 
Traffic Vol, veh/h 514 24 94 579 +27 ~~ 80 
Future Vol, veh/h 514 24 94 579 27 ~~ 80 
Conflicting Peds, #/hr 0 1 1 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - = 75 - 0 75 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor 8/ 6°87 0 89—CiBYD—C‘“‘i‘éiSSSCSOD 
Heavy Vehicles, % 3 3 3 3 3 3 
Mvmt Flow 609 28 109 670 46 = 137 
Major/Minor Major1 Major2 Minor1 
Conflicting Flow All 0 0 638 0 1512 624 
Stage 1 - - - - 624 
Stage 2 - - - - 888 - 
Critical Hdwy - - 4,13 - 6.43 6.23 
Critical Hdwy Stg 1 - - - - 5.43 
Critical Hdwy Stg 2 - 5.43 - 
Follow-up Hdwy - - 2.227 - 3.527 3.327 
Pot Cap-1 Maneuver - - 941 - 131 484 
Stage 1 - - - - 582 - 
Stage 2 - - - - 400 
Platoon blocked, % - - 
Mov Cap-1 Maneuver - - 940 - 116 484 
Mov Cap-2 Maneuver - - - - 116 
Stage 1 - - - - 531 
Stage 2 - - - - 354 
Approach EB WB NE 
HCM Control Delay, s 0 1.3 25.5 
HCM LOS D 


Minor Lane/Major Mvmt NELniNELn2 EBT EBR WBL WBT 


Capacity (veh/h) 116 484 - - 940 
HCM Lane V/C Ratio 0.4 0.284 - - 0.116 
HCM Control Delay (s) 55.3 15.4 - - 9.3 
HCM Lane LOS F C - - A 
HCM 95th %tile Q(veh) eal - - 0.4 
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HCM 6th TWSC 


4: Hall Dr/Driveway & Route 53 


Intersection 

Int Delay, s/veh 2.3 

Movement EBL EBT EBR 

Lane Configurations 5 6b 

Traffic Vol, veh/h 8 516 12 

Future Vol, veh/h 8 516 12 

Conflicting Peds, #/hr 2 0 0 

Sign Control Free Free Free 

RT Channelized - - None 

Storage Length 0 - - 

Veh in Median Storage, # - 0 

Grade, % - 0 - 

Peak Hour Factor 80 80 80 

Heavy Vehicles, % 4 4 4 

Mvmt Flow 10 664 #15 

Major/Minor Major1 

Conflicting Flow All 811 0 0 
Stage 1 - - - 
Stage 2 - 

Critical Hdwy 4.14 


Critical Hdwy Stg 1 

Critical Hdwy Stg 2 

Follow-up Hdwy 2.236 

Pot Cap-1 Maneuver 806 
Stage 1 - 
Stage 2 

Platoon blocked, % 

Mov Cap-1 Maneuver 804 

Mov Cap-2 Maneuver - 


Stage 1 

Stage 2 
Approach EB 
HCM Control Delay,s 0.1 
HCM LOS 


Minor Lane/Major Mvmt NELn1 EBL 


Capacity (veh/h) 206 804 
HCM Lane V/C Ratio 0.407 0.013 
HCM Control Delay (s) 34.9.5 
HCM Lane LOS D A 
HCM 95th %tile Q(veh) 1.8 0 


WBL WBT WBR 
i tb 

30 716 6 

30 716 6 

0 0 2 

Free Free Free 

- - None 

0 2 7 

- 0 

- 0 . 

92 92 92 

3 3 3 

34 802 TE 
Major2 

679 0 0 
4.13 

2.221 - - 
908 
908 
WB 
0.4 

EBT EBR WBL 

908 

- 0.037 

9.1 

A 

0.1 
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NET NER SWL SWT SWR 


ah 
3. OAT 2 
3. OAT 2 
0 0 0 
Stop Stop Stop Stop 
- None - 
0 
0 Z . 
70 70 ~~ 60 
4 4 0 
4 60 3 
Minor2 
1571 672 1600 
692 - 876 
879 - 724 
6.54 624 7.1 
5.54 - 6.1 
5.54 - 6.1 
4.036 3.336 3.5 
109 452 #86 
442 - 346 
363 420 
104 452 ~=69 
104 - 69 
437 341 
349 356 
SW 
40 
E 
WBRSWLn1 
ie 
- 0.091 
40 
E 
0.3 


ef 
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2 
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2 
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Stop 


- None 
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HCM 6th TWSC 


5: Washington Park Dr/Brantwood Rd & Route 53 


Intersection 

Int Delay, s/veh 2.2 

Movement EBL EBT EBR 

Lane Configurations 56 Ob 

Traffic Vol, veh/h 19 515 8 

Future Vol, veh/h 19 515 8 

Conflicting Peds, #/hr 2 0 0 

Sign Control Free Free Free 

RT Channelized - - None 

Storage Length 50 - - 

Veh in Median Storage, #  - 0 

Grade, % - 0 - 

Peak Hour Factor 80 80 80 

Heavy Vehicles, % 4 4 4 

Mvmt Flow 24 663 °&#&10 

Major/Minor Major1 

Conflicting Flow All 833 0 0 
Stage 1 - - - 
Stage 2 - 

Critical Hdwy 4.14 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 
Follow-up Hdwy 2.236 
Pot Cap-1 Maneuver 791 
Stage 1 
Stage 2 
Platoon blocked, % 
Mov Cap-1 Maneuver 789 
Mov Cap-2 Maneuver - 


Stage 1 

Stage 2 
Approach EB 
HCM Control Delay,s 0.3 
HCM LOS 


Minor Lane/Major Mvmt NBLn1 EBL 


Capacity (veh/h) 147 = 789 
HCM Lane V/C Ratio 0.354 0.031 
HCM Control Delay (s) 42.4 9.7 
HCM Lane LOS E A 
HCM 95th %tile Q(veh) 15 0.1 


91 
11 


Major2 
673 


4.13 


2.22/ 
913 


913 


WB 
0.1 


EBT 


2030 AM Proposed Long-Term Improvements 


WBT WBR_ NBL 
b 
728 6 19 
728 6 19 
0 2 0 
Free Free Stop 
- None - 
0 
0 . = 
91 91 85 
3 3 3 
824 7 23 
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E 
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0 29 
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6.53 6.23 

9.03 - 
9.03 ; 

4.027 3.327 

110 455 
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420 
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WBR SBLn1 
172 

- 0.214 
31.5 

D 

0.8 


OBR 


17 
17 

0 
Stop 


- None 


SBL SBT 

és 

8 0 

8 0 

2 0 

Stop Stop 

0 

- 0 

70 = 70 

0 0 

12 0 
Minor2 

1585 1573 

852 852 

733 = 721 

71 6.5 

6.1 5.5 

6 5:5 

3.5 4 

89 «111 

357 = 379 

415 435 

80 106 

80 106 

346 374 

376 422 
SB 
31.5 
D 


70 
25 
830 
6.2 


3.3 
373 


372 
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Intersection Capacity Analysis 


6: Stop&Shop Driveway/Jacob's Trail & Route 53 02/27/2021 
As+ryert Xa trr| 

Lane Group EBL EBT EBR WBL WBT WBR- NBL NBI' NBR - SBL_ SBT _ SBR 

Lane Configurations Le a yj tb yj b cb 

Traffic Volume (vph) 10 586 39 44 762 13 46 2 51 18 2 14 

Future Volume (vph) 10 586 39 44 762 13 46 2 51 18 2 14 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 

Storage Length (ft) 200 200 150 0 0 0 0 0 

Storage Lanes 1 1 1 0 1 0 0 0 

Taper Length (ft) 150 25 25 25 

Satd. Flow (prot) 1736 3440 0 1752 1838 0 1719 1521 0 0 1683 0 

Fit Permitted 0.950 0.344 0.728 0.804 

Satd. Flow (perm) 1721 3440 0 635 1838 0 13817 1521 0 0 1384 0 

Right Turn on Red Yes Yes Yes Yes 

Satd. Flow (RTOR) 10 1 58 18 

Link Speed (mph) 30 30 30 30 

Link Distance (ft) 1093 907 396 538 

Travel Time (s) 24.8 20.6 9.0 12.2 

Confl. Peds. (#/hr) 3 3 2 2 

Peak Hour Factor 0.90 090 090 090 090 090 090 090 090 080 0.80 °& 0.80 

Growth Factor 108% 108% 108% 103% 103% 103% 108% 108% 103% 103% 103% 103% 

Heavy Vehicles (%) 4% 4% 4% 3% 3% 3% 5% 5% 5% 4% 4% 4% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 11 716 0 50 887 0 53 60 0 0 44 0 

Turn Type Prot NA pm-+pt NA Perm NA Perm NA 

Protected Phases 1 6 5 2 3 7 

Permitted Phases 2 ) fl 

Detector Phase 1 6 5 2 3 3 7 7 

Switch Phase 

Minimum Initial (s) 3.0 5.0 3.0 5.0 5.0 5.0 5.0 5.0 

Minimum Split (s) 8.0 10.0 8.0 10.0 10.0 10.0 10.0 10.0 

Total Split (s) 10.0 50.0 10.0 50.0 15.0 15.0 15.0 15.0 

Total Split (%) 10.4% 52.1% 10.4% 52.1% 15.6% 15.6% 15.6% 15.6% 

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 

Lead/Lag Lead Lag Lead Lag 

Lead-Lag Optimize? Yes Yes Yes Yes 

Recall Mode None Max None Max None None None None 

Act Effct Green (s) 5.1 50.6 54.2 546 8.0 8.0 8.0 

Actuated g/C Ratio 0.07 0.68 0.73 0.74 0.11 0.11 0.11 

vic Ratio 0.09 0.30 0.09 0.66 0.37 0.28 0.27 

Control Delay 40.1 8.7 5.8 13.9 41.9 148 28.0 

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Total Delay 40.1 8.7 5.8 13.9 41.9 148 28.0 

LOS D A A B D B C 

Approach Delay 9.2 13.5 27.5 28.0 

Approach LOS A B C C 

Queue Length 50th (ft) 5 72 4 147 23 1 11 

Queue Length 95th (ft) 24 194 28 #820 69 38 42 

Internal Link Dist (ft) 1013 827 316 458 
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Intersection Capacity Analysis 


6: Stop&Shop Driveway/Jacob's Trail & Route 53 02/27/2021 
Lane Group 9 

Lane Configurations 

Traffic Volume (vph) 


Future Volume (vph) 

Ideal Flow (vphpl) 

Storage Length (ft) 

Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 

Right Turn on Red 

Satd. Flow (RTOR) 

Link Speed (mph) 

Link Distance (ft) 

Travel Time (s) 

Confl. Peds. (#/hr) 

Peak Hour Factor 

Growth Factor 

Heavy Vehicles (%) 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 

Turn Type 

Protected Phases 9 
Permitted Phases 

Detector Phase 

Switch Phase 

Minimum Initial (s) 1.0 
Minimum Split (s) 21.0 
Total Split (s) 21.0 
Total Split (%) 22% 
Yellow Time (s) 2.0 
All-Red Time (s) 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode None 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 

LOS 

Approach Delay 

Approach LOS 

Queue Length 50th (ft) 

Queue Length 95th (ft) 

Internal Link Dist (ft) 
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Intersection Capacity Analysis 


6: Stop&Shop Driveway/Jacob's Trail & Route 53 02/27/2021 
A +7 ft © A tf er eo 





Turn Bay Length (ft) 200 150 

Base Capacity (vph) 119 2352 541 1354 181 260 206 
Starvation Cap Reductn 0 0 0 0 0 0 0 
Spilloack Cap Reductn 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 
Reduced v/c Ratio 0.09 0.30 0.09 0.66 0.29 0.23 0.21 
Area Type: Other 


Cycle Length: 96 
Actuated Cycle Length: 74.1 
Natural Cycle: 90 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.66 
Intersection Signal Delay: 13.0 Intersection LOS: B 
Intersection Capacity Utilization 59.1% ICU Level of Service B 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 6: Sop&Shop Driveway/Jacob's Trail & Route 53 
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HCM 6th TWSC 


7; Driveway/Assinippi Ave & Route 53 02/27/2021 
Intersection 
Int Delay, s/veh To 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations dt cb cb J 7 
Traffic Vol, veh/h 148 493 10 14 579 38 4 8 9 6 5 6219 
Future Vol, veh/h 148 493 10 14 579 38 4 8 9 6 5 219 
Conflicting Peds, #/hr 3 0 0 0 0 3 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop 
RT Channelized - None - - None - - None - - Stop 
Storage Length - - - - = 75 
Veh in Median Storage, # - 0 0 0 0 - 
Grade, % - 0 - - 0 - - 0 - - 0 - 
Peak Hour Factor 90 90 90 90 90 90 80 80 80 80 80 80 
Heavy Vehicles, % 4 4 4 5 5 5 5 5 5 2 2 2 
Mvmt Flow 169 564 ~ = 11 16 663 #38 5 10 12 8 6 282 
Major/Minor Major1 Major2 Minor Minor2 
Conflicting Flow All 704 0 0 575 0 0 1625 1644 288 1342 1630 685 
Stage 1 - - - - 908 908 717717 - 
Stage 2 - - - 717 = 736 625 913 - 
Critical Hdwy 4.16 - 4.175 - 7.375 6.575 6.975 7.33 6.53 6.23 
Critical Hdwy Stg 1 - - 6.575 5.575 6.13 5.53 - 
Critical Hdwy Stg 2 - - Onl momorgno Soe, Seats) - 
Follow-up Hdwy 2.238 - 2.2475 - 3.5475 4.0475 3.3475 3.519 4.019 3.319 
Pot Cap-1 Maneuver 880 979 - 73 97 702 4119 101 447 
Stage 1 - - 292 348 420 433 - 
Stage 2 414 418 440 351 
Platoon blocked, % 

Mov Cap-1 Maneuver 877 979 19 67 702 79 70 446 
Mov Cap-2 Maneuver - 19 67 - 79 70 - 
Stage 1 209 249 - 300 420 
Stage 2 146 405 297 9251 
Approach EB WB NB SB 
HCM Control Delay, s 3 0.2 104.5 27.7 
HCM LOS F D 
Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1 SBLn2 
Capacity (veh/h) 61 877 979 - - 75 446 
HCM Lane V/C Ratio 0.443 0.193 - - 0.016 - 0.189 0.632 
HCM Control Delay (s) 104.5 10.1 0.9 8.7 0 63.9 25.9 
HCM Lane LOS F B A A A - F D 
HCM 95th %tile Q(veh) 1.7 0.7 - 0.1 - - 06 43 


2030 AM Proposed Long-Term Improvements 


Synchro 10 Report 
Page 1 


Intersection Capacity Analysis 
1: Pond St/Main St & Whiting St/Washington St 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 

LOS 

Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95th (ft) 
Internal Link Dist (ft) 
Turn Bay Length (ft) 


- 


EBL 


103 
103 
1900 
150 


295 
1770 
0.950 
1770 


0.95 
101% 
2% 


110 
Prot 
1 


1 


1.0 
6.0 
18.0 
15.7% 
4.0 
1.0 
0.0 
5.0 
Lead 
Yes 
None 
11.3 
0.10 
0.63 
66.0 
0.0 
66.0 
E 


19 
139 


150 


— 


EBT 
th 
839 
839 

1900 


3491 
3491 
21 


1282 
25.0 
0.95 
101% 
1% 


1074 
NA 
6 


6 


5.0 
23.0 
40.0 

34.8% 

4.0 

1.0 

0.0 

5.0 
Lead 
Yes 

C-Max 
35.0 
0.30 
1.00 
66.3 

7.6 

73.9 

E 
73.2 
E 
411 
#564 
1202 
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EBR  WEBL 

¥ 

171 195 

171 195 

1900 1900 

0 200 

0 1 

25 

0 1770 

0.950 

0 1770 
Yes 


0.95 0.93 
101% 101% 
0% 2% 


0 212 
Prot 
5 


5 


1.0 
11.0 
20.0 

17.4% 

4.0 

1.0 

0.0 

5.0 

Lag 
Yes 
None 
15.0 
0.13 
0.92 
76.3 

0.0 

76.3 
E 


157 
m#268 


200 


— 


WBT 
th 
614 
614 

1900 


3396 
3396 
69 


602 
11.7 
0.93 

101% 
1% 


975 
NA 


5.0 
23.0 
42.0 

36.5% 


1.0 
0.0 


Lag 
Yes 
C-Max 
38.7 
0.34 
0.82 
30.8 


30.8 
38.9 
329 


362 
522 


SN 4 
WBR NBL 
¥j 
284 231 
284 231 
1900 1900 
0 150 
0 1 
25 
0 1787 
0.950 
0 1787 

Yes 


Ose) hee 
101% 101% 
2% 1% 


0 254 
Prot 
3 


3 


1.0 
10.0 
28.0 

24.3% 

4.0 

1.0 

0.0 

5.0 

Lead 
Yes 
None 
20.2 
0.18 
0.81 
65.5 

0.0 

65.5 
E 


180 
#274 


150 


02/26/2021 


fA e+ # 


NBT 
‘ 
397 
397 
1900 


1900 


1900 


45 
877 
13.3 
0.92 

101% 
0% 


436 
NA 
8 


8 


5.0 
23.0 
30.0 

26.1% 

4.0 

1.0 

0.0 

5.0 
Lead 
Yes 

None 
25.0 
0.22 
1.06 

103.5 

0.0 

103.5 

F 
63.6 
E 
~354 
#553 
797 


NBR 
rf" 
319 
319 
1900 
250 
1 


1615 


1615 
Yes 
295 


0.92 
101% 
0% 


350 
Perm 


8 
8 


5.0 
23.0 
30.0 

26.1% 

4.0 

1.0 

0.0 

5.0 
Lead 
Yes 

None 
25.0 
0.22 
0.60 
12.6 

0.0 
12.6 

B 


33 
127 


200 


SBL SBT SBR 
5 th 
213 466 25 
213 466 55 
1900 1900 1900 
250 250 
1 1 
25 
1787 3452 0 
0.950 
1787 3452 0 
Yes 
10 
45 
701 
10.6 
0.92 0.92 0.92 
101% 101% 101% 
1% 3% 2% 
300 572 0 
Prot NA 
fl 4 
7 4 
1.0 1.0 
10.0 23.0 
25.0 27.0 
21.7% 23.5% 
4.0 4.0 
1.0 1.0 
0.0 0.0 
5.0 OU 
Lag Lag 
Yes Yes 
None None 
20.0 24.8 
0.17 0.22 
0.97 0.76 
91.5 49.7 
0.0 0.0 
91.5 49.7 
F D 
64.1 
E 
223 210 
#397 = #304 
621 
250 
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Intersection Capacity Analysis 
1: Pond St/Main St & Whiting St/Washington St 02/26/2021 


A +r ft XA tf ere oo 


Base Capacity (vph) 200 1077 230 1187 357 413 581 310 753 
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 29 0 0 0 0 2 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 
Reduced v/c Ratio 0.55 1.02 0.92 0.82 0.71 1.06 060 097 0.76 
Area Type: Other 


Cycle Length: 115 
Actuated Cycle Length: 115 
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green, Master Intersection 
Natural Cycle: 90 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 1.06 
Intersection Signal Delay: 59.5 Intersection LOS: E 
Intersection Capacity Utilization 92.9% ICU Level of Service F 
Analysis Period (min) 15 
~ Volume exceeds capacity, queue is theoretically infinite. 
Queue shown is maximum after two cycles. 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 1: Pond St/Main St & Whiting St/Washington St 
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Intersection Capacity Analysis 


QAP Driveway & Washington St 02/26/2021 
>-+ y+ Ff ~*~ NN 

Lane Group EBT EBR WBL WBT WNBL_ NBR 9 

Lane Configurations ATs yj + yj ‘a 

Traffic Volume (vph) 1323 44 86 1029 18 171 

Future Volume (vph) 1323 AA 86 1029 18 171 

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 

Lane Width (ft) 12 12 12 15 12 12 

Storage Length (ft) 0 100 0 0 

Storage Lanes 0 1 1 1 

Taper Length (ft) 25 25 

Satd. Flow (prot) 3522 0 1770 2049 1770 1583 

Fit Permitted 0.099 0.950 

Satd. Flow (perm) 3522 0 184 2049 1770 1583 

Right Turn on Red Yes Yes 

Satd. Flow (RTOR) 4 198 

Link Speed (mph) 30 30 30 

Link Distance (ft) 602 376 271 

Travel Time (s) ea 8.5 6.2 

Peak Hour Factor 0.90 090 090 090 090 0.90 

Growth Factor 104% 104% 104% 104% 104% 104% 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 1580 0 99 1189 21 198 

Turn Type NA om+pt NA Prot Perm 

Protected Phases 6 5 1 3 9 

Permitted Phases 1 3 

Detector Phase 6 5 1 3 3 

Switch Phase 

Minimum Initial (s) 5.0 3.0 5.0 5.0 5.0 5.0 

Minimum Split (s) 25.0 10.0 250 100 100 27.0 

Total Split (s) 62.0 1 0 ey £0 ko FO Lo FO 4 0) 

Total Split (%) 53.9% 9.6% 63.5% 13.0% 13.0% 23% 

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 2.0 

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 

Lead/Lag Lag Lead 

Lead-Lag Optimize? Yes Yes 

Recall Mode C-Max None C-Max Min Min None 

Act Effct Green (s) 80.7 92.2 92.2 74 74 

Actuated g/C Ratio 0.70 0.80 0.80 0.06 0.06 

vic Ratio 0.64 0.42 0.72 0.18 0.69 

Control Delay 4.2 99 12.1 53.7 20.2 

Queue Delay 0.2 0.0 0.0 0.0 0.0 

Total Delay 4.4 99 ~§=«‘12.1 53.7 20.2 

LOS A A B D C 

Approach Delay 4.4 11.9 234 

Approach LOS A B C 

Queue Length 50th (ft) 38 8 213 15 0 

Queue Length 95th (ft) m228 54 #1156 40 72 

Internal Link Dist (ft) 522 296 191 

Turn Bay Length (ft) 100 
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Intersection Capacity Analysis 


QAP Driveway & Washington St 02/26/2021 
> + Ff ~*~ * A 


Base Capacity (vph) 2472 237 ~=— 1642 Ise 318 
Starvation Cap Reductn 219 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 
Reduced v/c Ratio 0.70 0.42 0.72 0.14 0.62 
Area Type: Other 


Cycle Length: 115 
Actuated Cycle Length: 115 
Offset: 88 (77%), Referenced to phase 1:WBTL and 6:EBT, Start of Green 
Natural Cycle: 90 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 0.72 
Intersection Signal Delay: 8.9 Intersection LOS: A 
Intersection Capacity Utilization 68.8% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 
m Volume for 95th percentile queue is metered by upstream signal. 


Splits and Phases: 29: QAP Dr. & Washington St 
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Intersection Capacity Analysis 


2: High St/Grove St & Route 53 02/27/2021 
Asyr- Xa terry) ¥ 
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR - SBL _ SBT _ SBR 
Lane Configurations ¥ + i 5% +b ¥ te yj i if 
Traffic Volume (vph) 389 652 274 24 572 76 231 102 38 85 76 307 
Future Volume (vph) 389 652 274 24 572 76 231 102 38 85 76 307 
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 
Storage Length (ft) 300 300 150 150 200 0 350 350 
Storage Lanes 1 1 2 0 1 0 1 0 
Taper Length (ft) 25 150 150 150 
Satd. Flow (prot) 1770 §=6©1863 )§=6'1583 Ss («1770)~S 3476 0 1770 1786 0 1787 1881 1599 
Fit Permitted 0.950 0.950 0.489 0.659 
Satd. Flow (perm) 1770 =©1863 §=69©1583 = 1770) ~=Ss 3476 0 911 1786 0 1240 1881 1599 
Right Turn on Red Yes Yes Yes Yes 
Satd. Flow (RTOR) 297 12 15 333 
Link Speed (mph) 30 30 30 30 
Link Distance (ft) 933 1262 1358 807 
Travel Time (s) 21.2 28./ 30.9 18.3 
Peak Hour Factor 0.96 096 096 093 093 093 095 095 095 096 096 0.96 
Growth Factor 104% 104% 104% 104% 104% 104% 104% 104% 104% 104% 104% 104% 
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 1% 1% 1% 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 421 706 297 27 725 0 253 154 0 92 82 333 
Turn Type Prot NA Perm Prot NA pm+pt NA Perm NA Perm 
Protected Phases 1 6 5 2 7 4 8 
Permitted Phases 6 4 8 8 
Detector Phase 1 6 6 5 2 7 4 8 8 8 
Switch Phase 
Minimum Initial (s) 5.0 5.0 5.0 3.0 5.0 5.0 5.0 5.0 5.0 5.0 
Minimum Split (s) 10.0 300 30.0 100 25.0 90 10.0 10.0 10.0 10.0 
Total Split (s) 82.0 51.0 510 100 29.0 12.0 26.0 140 140 14.0 
Total Split (%) 29.1% 46.4% 46.4% 9.1% 26.4% 10.9% 23.6% 12.7% 12.7% 12.7% 
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 0.0 1.0 1.0 1.0 1.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 
Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lag 
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Recall Mode None Max Max None Max None None None None None 
Act Effct Green (s) 26.6 52.1 52.1 5.0 24.2 22.2 21.2 9.1 9.1 9.1 
Actuated g/C Ratio 0.29 0.57 O57 0.05 0.27 0.24 0.23 0.10 0.10 0.10 
vic Ratio 0.81 0.66 029 0.28 0.78 0.85 0.36 0.74 0.44 0.73 
Control Delay 45.3 20.6 29 519 38.4 59.1 31.1 76.6 49.0 15.3 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 45.3 20.6 29 519 38.4 59.1 31.1 76.6 49.0 15.3 
LOS D C A D D E C E D B 
Approach Delay 24.2 38.9 48.5 31.9 
Approach LOS C D D C 
Queue Length 50th (ft) 207 198 0 14 187 121 63 50 43 0 
Queue Length 95th (ft) #495 #693 51 49 #382 #304 152 #167 108 #116 
Internal Link Dist (ft) 853 1182 1278 727 
Turn Bay Length (ft) 300 300 150 200 350 350 
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Intersection Capacity Analysis 


2: High St/Grove St & Route 53 02/27/2021 
Lane Group 9 

LanefConfigurations 

Traffic Volume (vph) 


Future Volume (vph) 

Ideal Flow (vphpl) 

Storage Length (ft) 

Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 

Right Turn on Red 

Satd. Flow (RTOR) 

Link Speed (mph) 

Link Distance (ft) 

Travel Time (s) 

Peak Hour Factor 

Growth Factor 

Heavy Vehicles (%) 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 

Turn Type 

Protected Phases 9 
Permitted Phases 

Detector Phase 

Switch Phase 

Minimum Initial (s) 5.0 
Minimum Split (s) 23.0 
Total Split (s) 23.0 
Total Split (%) 21% 
Yellow Time (s) 2.0 
All-Red Time (s) 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode None 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 

LOS 

Approach Delay 

Approach LOS 

Queue Length 50th (ft) 

Queue Length 95th (ft) 

Internal Link Dist (ft) 

Turn Bay Length (ft) 
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Intersection Capacity Analysis 


2: High St/Grove St & Route 53 02/27/2021 
A +r~y ft XA tf er + + 





Base Capacity (vph) 5380 1067 1033 98 934 298 427 124 187 459 
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 
Reduced v/c Ratio 0.79 066 0.29 0.28 °& 0.78 0.85 0.36 0.74 044 & 0.73 
Area Type: Other 


Cycle Length: 110 
Actuated Cycle Length: 91 
Natural Cycle: 95 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.85 
Intersection Signal Delay: 32.2 Intersection LOS: C 
Intersection Capacity Utilization 74.7% ICU Level of Service D 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 2: High St/Glove St & Route 53 
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HCM 6th TWSC 


3: Oak St & Route 53 02/27/2021 
Intersection 
Int Delay, s/veh 3 
Movement EBT EBR WBL WBT NEL NER 
Lane Configurations tb 5 + *§ Ff 
Traffic Vol, veh/h 720 40 45 616 20 ~~ 80 
Future Vol, veh/h 720 40 45 616 20 ~~ 80 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - - = 75 - 0 75 
Veh in Median Storage, # 0 - - 0 0 - 
Grade, % 0 - - 0 0 - 
Peak Hour Factor 92 92 90 90 60 ~~ 60 
Heavy Vehicles, % 2 2 1 1 0 0 
Mvmt Flow 814 45 52 712 £35 += 139 
Major/Minor Major1 Major2 Minor 
Conflicting Flow All 0 0 859 0 1653 837 
Stage 1 - - - - 837 
Stage 2 - - - - 816 - 
Critical Hdwy - - 411 - 64 6.2 
Critical Hdwy Stg 1 - - - - 54 
Critical Hdwy Stg 2 - - - 5.4 - 
Follow-up Hdwy - - 2.209 - $5 3.3 
Pot Cap-1 Maneuver - - 786 - 109 370 
Stage 1 - - - - 428 - 
Stage 2 - - - - 438 
Platoon blocked, % - - 

Mov Cap-1 Maneuver - - 786 - 102 370 
Mov Cap-2 Maneuver - - - - 102 - 
Stage 1 - - - - 428 
Stage 2 - - - - 409 
Approach EB WB NE 
HCM Control Delay, s 0 OL 27.8 
HCM LOS D 


Minor Lane/Major Mvmt NELniNELn2 EBT EBR WBL WBT 


Capacity (veh/h) 102 370 - - 786 
HCM Lane V/C Ratio 0.34 0.375 - - 0.066 
HCM Control Delay (s) 57.5 20.4 - - 99 
HCM Lane LOS F C - - A 
HCM 95th %tile Q(veh) eS aiket - - 0.2 
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Intersection Capacity Analysis 
4: Hall Dr/Driveway & Route 53 


Intersection 

Int Delay, s/veh 1.6 
Movement EBL 
Lane Configurations yj 
Traffic Vol, veh/h 1 
Future Vol, veh/h 1 
Conflicting Peds, #/hr 0 
Sign Control Free 
RT Channelized - 
Storage Length 50 


Veh in Median Storage, # 
Grade, % - 
Peak Hour Factor 90 


Heavy Vehicles, % 2 
Mvmt Flow 1 
Major/Minor Major1 
Conflicting Flow All 846 

Stage 1 - 

Stage 2 - 
Critical Hdwy 4.12 


Critical Hdwy Stg 1 
Critical Hdwy Stg 2 
Follow-up Hdwy 
Pot Cap-1 Maneuver 
Stage 1 
Stage 2 
Platoon blocked, % 
Mov Cap-1 Maneuver 
Mov Cap-2 Maneuver 
Stage 1 
Stage 2 


2.218 
791 


791 


Approach EB 
HCM Control Delay, s 0 
HCM LOS 


Minor Lane/Major Mvmt 
Capacity (veh/h) 

HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 

HCM 95th “tile Q(veh) 


EBT EBR WBL WBT WBR 
b i tb 
771 22 42 715 | 
771 22 42 715 | 
0 0 0 0 0 
Free Free Free Free Free 
- None - None 
- ” 15 - = 
0 0 

0 - - 0 - 
90 90 88 88 88 
2 2 | | 1 
891 25 50 86845 | 

Major2 
0 0 916 0 0 

411 

- 2.209 

749 

749 

WB 

0.6 
NELn1 EBL EBT EBR WBL 
163 791 749 
0.319 0.001 - 0.066 
37.1 9.6 10.1 
E A - - B 
1.3 0 - - 0.2 
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NEL NET NER 
ah 
6 0 24 
6 0 24 
0 0 0 
Stop Stop Stop 
- - None 
0 
2 0 2 
60 60 60 
0 0 0 
10 0 42 
Minor 
1854 1852 904 
906 906 - 
948 946 - 
7.19 6.555 62 
6.1 5.5 - 
opie asi - 
3.5 4 3.3 
57 = 75S 338 
333 358 - 
316 343 
oe (0) Gos 
53 = 70 - 
333 358 
292 320 
NE 
37.1 
E 
WBT WBRSWLn1 
83 
0.1 
53.1 
F 
0.3 


SWL SWT SWR 
el 
2 0 2 
2 0 2 
0 0 0 
Stop Stop Stop 
- - None 
0 
. 0 2 
50 50 #50 
0 0 0 
4 0 4 
Minor2 
1873 1864 846 
946 946 - 
927 918 - 
71 65 6.2 
6.1 5.5 - 
6:1 5:5 - 
3.5 4 3.3 
56 74 365 
317 = 343 - 
324 353 
47 69 365 
47 ~—s-: 69 - 
317 = 320 
284 353 
SW 
53.1 
F 


02/27/2021 
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HCM 6th TWSC 


5: Washington Park Dr/Brantwood Rd & Route 53 


Intersection 

Int Delay, s/veh 3.2 

Movement EBL EBT EBR 

Lane Configurations 5 Ob 

Traffic Vol, veh/h 9 786 15 

Future Vol, veh/h 9 786 15 

Conflicting Peds, #/hr 1 0 0 

Sign Control Free Free Free 

RT Channelized - - None 

Storage Length 50 - - 

Veh in Median Storage, # - 0 

Grade, % - 0 - 

Peak Hour Factor 90 90 #90 

Heavy Vehicles, % 2 2 2 

Mvmt Flow 10 908 £17 

Major/Minor Major1 

Conflicting Flow All 865 0 0 
Stage 1 - - - 
Stage 2 - 

Critical Hdwy 4.12 


Critical Hdwy Stg 1 

Critical Hdwy Stg 2 

Follow-up Hdwy 2.218 

Pot Cap-1 Maneuver 778 
Stage 1 - 
Stage 2 

Platoon blocked, % 

Mov Cap-1 Maneuver 777 

Mov Cap-2 Maneuver - 


Stage 1 

Stage 2 
Approach EB 
HCM Control Delay,s 0.1 
HCM LOS 


Minor Lane/Major Mvmt NBLn1 EBL 


Capacity (veh/h) 105 777 
HCM Lane V/C Ratio 0.545 0.013 
HCM Control Delay (s) 74.3 9.7 
HCM Lane LOS F A 
HCM 95th %tile Q(veh) 2.5 0 


WBL WBT WBR 
i b 

19 736 12 

19 736 12 

0 0 | 

Free Free Free 

- None 

50 - - 

0 

- 0 . 

90 90 90 

| | | 

22 850 14 
Major2 

925 0 0 
411 
2.209 
743 
743 
WB 
0.2 

EBT EBR WBL 

743 

0.03 

10 

A 

0.1 
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NBL 


18 
18 

0 
Stop 


80 
0 
23 


Minor 
1847 
937 
910 
Mol 
6.1 
6.1 
3.5 
58 
320 
332 


93 
53 
316 
307 


NB 
74.3 
F 


NBT 


eh 


0 
0 
0 
Stop 


342 
346 


NBR SBL 
26 vi 
26 7 

3 3 
Stop Stop 
- None - 
80 60 
0 0 
34 12 
Minor2 
920 1859 
- 902 

- 957 
Gel 
- 6.1 

- 6.1 
3.3 3.5 
331 57 
- 335 
312 

330 49 
49 

330 

216 

SB 

55.4 

F 


WBT WBR SBLn1 


100 


- 0.295 


05.4 
F 
1.1 


SBT 
és 
0 

0 

0 
Stop 


SBR 


10 
10 

0 
Stop 


- None 


0 
0 
60 


339 


60 
17 
858 
6.2 
3.3 


359 


359 
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Intersection Capacity Analysis 
6: Stop&Shop Driveway/Jacob's Trail & Route 53 


Lane Group 

Lane Configurations 
Traffic Volume (vph) 
Future Volume (vph) 
Ideal Flow (vphpl) 
Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Peak Hour Factor 
Growth Factor 
Heavy Vehicles (%) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 

Total Split (%) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 

Lead-Lag Optimize? 
Recall Mode 

Act Effct Green (s) 
Actuated g/C Ratio 
vic Ratio 

Control Delay 
Queue Delay 

Total Delay 

LOS 

Approach Delay 
Approach LOS 
Queue Length 50th (ft) 
Queue Length 95th (ft) 
Internal Link Dist (ft) 
Turn Bay Length (ft) 


- 


EBL 


30 
30 
1900 
200 


150 
1770 
0.950 
1770 


0.86 
104% 
2% 


36 
Prot 
| 


1 


3.0 
8.0 
10.0 
10.4% 
4.0 
1.0 
0.0 
5.0 
Lead 
Yes 
None 
Sl 
0.07 
0.31 
45.0 
0.0 
45.0 
D 


16 
51 


200 


— 


EBT 
th 
824 
824 

1900 


3493 
3493 
14 


1093 
24.8 
0.86 
104% 
2% 


1093 
NA 
6 


6 


5.0 
10.0 
48.0 

50.0% 

4.0 

1.0 

0.0 

5.0 

Lag 
Yes 
Max 
44.4 
0.58 
0.53 
13.1 

0.0 
13.1 

B 
14.1 
B 

147 

320 
1013 
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EBR 


80 
80 
1900 
200 


Yes 


0.86 
104% 
2% 


¢ 


WBL 
* 
90 
90 
1900 
150 


25 
1787 
0.185 
348 


0.86 
104% 
1% 


109 
pm+pt 
5 

2 

5 


3.0 
8.0 
12.0 
12.5% 
4.0 
1.0 
0.0 
5.0 
Lead 
Yes 
None 
51.8 
0.68 
0.30 
7.5 
0.0 
7.5 
A 


11 


150 


—— 
WBT 


793 
793 
1900 


1874 


1874 


30 
907 
20.6 
0.86 
104% 
1% 


983 
NA 


5.0 
10.0 
90.0 

52.1% 


1.0 
0.0 


Lag 
Yes 
Max 
47.9 
0.63 
0.83 
22.9 


22.9 
21.4 
345 


#872 
827 


4 


WBR 


20 
20 
1900 


Yes 


0.86 
104% 
1% 


“ 


NBL 


15 
15 
1900 


25 
1805 
0.733 
1393 


0.90 
104% 
0% 


87 
Perm 


3 
3 


5.0 
10.0 
15.0 


15.6% 


4.0 
1.0 
0.0 
5.0 


None 
9.0 
0.12 
0.53 
47.4 
0.0 
47.4 
D 


38 
#116 


ft 


NBT 
1900 


1630 
1630 
110 


368 
8.4 
0.90 
104% 
0% 


116 
NA 


5.0 
10.0 
15.0 

15.6% 


1.0 
0.0 
5.0 
None 
0.12 
0.40 
13.4 
13.4 
28.0 


54 
288 


NBR 


95 


1900 


Yes 


0.90 
104% 
0% 


0 


02/27/2021 
» | # 
SBL SBT SBR 
«hb 
10 5 10 
10 5 10 
1900 1900 1900 
0 0 
0 0 
25 
0 1760 0 
0.833 
0 1496 0 
Yes 
15 
30 
415 
9.4 
0.70 0.70 0.70 
104% 104% 104% 
0% 0% 0% 
0 37 0 
Perm NA 
jl 
7 
ii 7 
5.0 5.0 
10.0 10.0 
15.0 15.0 
15.6% 15.6% 
4.0 4.0 
1.0 1.0 
0.0 
oO 
None None 
9.0 
0.12 
0.19 
26.4 
0.0 
26.4 
C 
26.4 
C 
9 
31 
335 
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Intersection Capacity Analysis 
6: Stop&Shop Driveway/Jacob's Trail & Route 53 


Lane Group 9 
Lane Configurations 

Traffic Volume (vph) 

Future Volume (vph) 

Ideal Flow (vphpl) 

Storage Length (ft) 

Storage Lanes 

Taper Length (ft) 

Satd. Flow (prot) 

Fit Permitted 

Satd. Flow (perm) 

Right Turn on Red 

Satd. Flow (RTOR) 

Link Speed (mph) 

Link Distance (ft) 

Travel Time (s) 

Peak Hour Factor 

Growth Factor 

Heavy Vehicles (%) 

Shared Lane Traffic (%) 

Lane Group Flow (vph) 

Turn Type 

Protected Phases 9 
Permitted Phases 

Detector Phase 

Switch Phase 

Minimum Initial (s) 5.0 
Minimum Split (s) 21.0 
Total Split (s) 21.0 
Total Split (%) 22% 
Yellow Time (s) 2.0 
All-Red Time (s) 1.0 
Lost Time Adjust (s) 

Total Lost Time (s) 

Lead/Lag 

Lead-Lag Optimize? 

Recall Mode None 
Act Effct Green (s) 

Actuated g/C Ratio 

vic Ratio 

Control Delay 

Queue Delay 

Total Delay 

LOS 

Approach Delay 

Approach LOS 

Queue Length 50th (ft) 

Queue Length 95th (ft) 

Internal Link Dist (ft) 

Turn Bay Length (ft) 
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Intersection Capacity Analysis 





6: Stoo&Shop Driveway/Jacob's Trail & Route 53 02/27/2021 
—— 
A +Yy + “4 f - ®t # 

Base Capacity (vph) 118 2045 372 ~=1181 186 313 213 
Starvation Cap Reductn 0 0 0 0 0 0 0 
Spillback Cap Reductn 0 0 0 0 0 0 0 

Storage Cap Reductn 0 0 0 0 0 0 0 
Reduced v/c Ratio 0.31 0.53 0.29 0.83 0.47 0.37 0.17 

Area Type: Other 


Cycle Length: 96 
Actuated Cycle Length: 76.1 
Natural Cycle: 90 
Control Type: Actuated-Uncoordinated 
Maximum v/c Ratio: 0.83 
Intersection Signal Delay: 18.7 Intersection LOS: B 
Intersection Capacity Utilization 69.8% ICU Level of Service C 
Analysis Period (min) 15 
# 95th percentile volume exceeds capacity, queue may be longer. 
Queue shown is maximum after two cycles. 


Splits and Phases: 6: Stop&Shop Driveway/Jacob's Trail & Route 53 
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HCM 6th TWSC 


7: Driveway/Assinippi Ave & Route 53 02/27/2021 
Intersection 
Int Delay, s/veh 5.9 
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
Lane Configurations dt cb cb J 7 
Traffic Vol, veh/h 205 713 2 4 704 11 0 2 8 5 0 180 
Future Vol, veh/h 205 713 2 4 704 11 0 2 8 5 0 180 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop 
RT Channelized - - None - - None - - None - - Stop 
Storage Length - - - - - - - - - - - 75 
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 - 
Grade, % - 0 - - 0 - - 0 - - 0 - 
Peak Hour Factor 88 88 88 86 86 86 50 50 50 90 90 90 
Heavy Vehicles, % 2 2 2 1 1 1 0 0 0 0 0 0 
Mvmt Flow 242 843 2 5 6851 13 0 4 17 6 0 208 
Major/Minor Major1 Major2 Minor Minor2 
Conflicting Flow All 864 0 0 845 0 0 2196 2202 423 1776 2197 858 
Stage 1 - - - - - - 1328 1328 - 868 868 - 
Stage 2 - - - - - - 868 874 - 908 1329 - 
Critical Hdwy 4.13 - - 4.115 - - 73 65 69 73 65 £62 
Critical Hdwy Stg 1 - - - - - 65 5.5 - 61 55 - 
Critical Hdwy Stg 2 - - - - See6, |e LD mr Ou - 
Follow-up Hdwy 2.219 - - 2.2095 - - 3.5 4 33 3.5 4 3.3 
Pot Cap-1 Maneuver 777 - - 795 - - 29 45 585 59 46 359 
Stage 1 - - - - - - 167 226 - $350 372 - 
Stage 2 - - - - - - 350 370 - 301 226 
Platoon blocked, % - - - - 

Mov Cap-1 Maneuver 777 - - 795 - - 6 18 585 26 19 359 
Mov Cap-2 Maneuver - - - - - - 6 6. 18 - 26 19 - 
Stage 1 - - - - - - 69 98 - 145 368 
Stage 2 - - - - - - 145 366 - 115 98 
Approach EB WB NB SB 
HCM Control Delay,s 4.3 0.1 65.1 32.1 
HCM LOS F D 


Minor Lane/Major Mvmt NBLni EBL EBT EBR WBL WBT WBRSBLni SBLn2 


Capacity (veh/h) 80 777 - - 795 - - 26 359 
HCM Lane V/C Ratio 0.26 0.312 - - 0.006 - - 0.222 0.579 
HCM Control Delay (s) 65.1 11.7 2.2 - 9.6 0 - 179.3 28 
HCM Lane LOS F B A - A A - F D 
HCM 95th %tile Q(veh) 09 1.3 - - 0 - - 07 3.5 
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APPENDIX N 


MassDOT Project Development Process 


Overview of the Project Development Process 


Transportation decision-making 1s complex and can be influenced by legislative mandates, 
environmental regulations, financial limitations, agency programmatic commitments, and 
partnering opportunities. Decision-makers and reviewing agencies, when consulted early and 
often throughout the project development process, can ensure that all participants understand the 
potential impact these factors can have on project implementation. Project development is the 
process that takes a transportation improvement from concept through construction. 


The MassDOT Highway Division has developed a comprehensive project development process 
which is contained in Chapter 2 of the MassDOT Highway Division’s Project Development and 
Design Guide. The eight-step process covers a range of activities extending from identification 
of a project need, through completion of a set of finished contract plans, to construction of the 
project. The sequence of decisions made through the project development process progressively 
narrows the project focus and, ultimately, leads to a project that addresses the identified needs. 
The descriptions provided below are focused on the process for a highway project, but the same 
basic process will need to be followed for non-highway projects as well. 


1. Needs Identification 

For each of the locations at which an improvement is to be implemented, MassDOT leads an 
effort to define the problem, establishes project goals and objectives, and defines the scope of the 
planning needed for implementation. To that end, it has to complete a Project Need Form (PNF), 
which states in general terms the deficiencies or needs related to the transportation facility or 
location. The PNF documents the problems and explains why corrective action is needed. For 
this study, the information defining the need for the project will be drawn primarily, perhaps 
exclusively, from the present report. Also, at this point in the process, MassDOT meets with 
potential participants, such as the Metropolitan Planning Organization (MPO) and community 
members, to allow for an informal review of the project. 


The PNF is reviewed by the MassDOT Highway Division district office whose jurisdiction 
includes the location of the proposed project. MassDOT also sends the PNF to the MPO, for 
informational purposes. The outcome of this step determines whether the project requires further 
planning, whether it is already well supported by prior planning studies, and, therefore, whether 
it is ready to move forward into the design phase, or whether it should be dismissed from further 
consideration. 


2. Planning 

This phase will likely not be required for the implementation of the improvements proposed in 
this planning study, as this planning report should constitute the outcome of this step. However, 
in general, the purpose of this implementation step is for the project proponent to identify issues, 
impacts, and approvals that may need to be obtained, so that the subsequent design and 
permitting processes are understood. 


The level of planning needed will vary widely, based on the complexity of the project. Typical 
tasks include: define the existing context, confirm project need, establish goals and objectives, 
initiate public outreach, define the project, collect data, develop and analyze alternatives, make 


recommendations, and provide documentation. Likely outcomes include consensus on the project 
definition to enable it to move forward into environmental documentation (if needed) and design, 
or a recommendation to delay the project or dismiss it from further consideration. 


3. Project Initiation 

At this point in the process, the proponent, MassDOT Highway Division, fills out a Project 
Initiation Form (PIF) for each improvement, which is reviewed by its Project Review Committee 
(PRC) and the MPO. The PRC is composed of the Chief Engineer, each District Highway 
Director, and representatives of the Project Management, Environmental, Planning, Right-of- 
Way, Traffic, and Bridge departments, and the MassDOT Federal Aid Program Office (FAPO). 
The PIF documents the project type and description, summarizes the project planning process, 
identifies likely funding and project management responsibility, and defines a plan for 
interagency and public participation. First the PRC reviews and evaluates the proposed project 
based on the MassDOT’s statewide priorities and criteria. If the result is positive, MassDOT 
Highway Division moves the project forward to the design phase, and to programming review by 
the MPO. The PRC may provide a Project Management Plan to define roles and responsibilities 
for subsequent steps. The MPO review includes project evaluation based on the MPO’s regional 
priorities and criteria. The MPO may assign project evaluation criteria score, a Transportation 
Improvement Program (TIP) year, a tentative project category, and a tentative funding category. 


4. Environmental Permitting, Design, and Right-of-Way Process 

This step has four distinct but closely integrated elements: public outreach, environmental 
documentation and permitting (if required), design, and right-of-way acquisition (if required). 
The outcome of this step is a fully designed and permitted project ready for construction. 
However, a project does not have to be fully designed in order for the MPO to program it in the 
TIP. The sections below provide more detailed information on the four elements of this step of 
the project development process. 


Public Outreach 

Continued public outreach in the design and environmental process is essential to maintain 
public support for the project and to seek meaningful input on the design elements. The public 
outreach is often in the form of required public hearings, but can also include less formal 
dialogues with those interested in and affected by a proposed project. 


Environmental Documentation and Permitting 

The project proponent, in coordination with the Environmental Services section of the MassDOT 
Highway Division, will be responsible for identifying and complying with all applicable federal, 
state, and local environmental laws and requirements. This includes determining the appropriate 
project category for both the Massachusetts Environmental Protection Act (MEPA) and the 
National Environmental Protection Act (NEPA). Environmental documentation and permitting 
is often completed in conjunction with the Preliminary Design phase described below. 


Design 

There are three major phases of design. The first is Preliminary Design, which is also referred 
to as the 25-percent submission. The major components of this phase include full survey of the 
project area, preparation of base plans, development of basic geometric layout, development of 
preliminary cost estimates, and submission of a functional design report. Preliminary Design, 
although not required to, is often completed in conjunction with the Environmental 
Documentation and Permitting. The next phase is Final Design, which is also referred to as the 
75-percent and 100-percent submission. The major components of this phase include 
preparation of a subsurface exploratory plan (if required), coordination of utility relocations, 
development of traffic management plans through construction zones, development of final cost 
estimates, and refinement and finalization of the construction plans. Once Final Design is 
complete, a full set of Plans, Specifications, and Estimates (PS&E) is developed for the 
project. 


Right-of-Way Acquisition 

A separate set of Right-of-Way plans are required for any project that requires land acquisition 
or easements. The plans must identify the existing and proposed layout lines, easements, 
property lines, names of property owners, and the dimensions and areas of estimated takings and 
easements. 


5. Programming (Identification of Funding) 

Programming, which typically begins during the design phase, can actually occur at any time 
during the process, from planning to design. In this step, which is distinct from project initiation, 
the proponent requests that the MPO place the project in the region’s Transportation 
Improvement Program (TIP). The proponent requesting the project’s listing on the TIP can be 
the community or it can be one of the MPO member agencies (the Regional Planning Agency, 
MassDOT, and the Regional Transit Authority). The MPO then considers the project in terms of 
state and regional needs, evaluation criteria, and compliance with the regional Transportation 
Plan and decides whether to place it in the draft TIP for public review and then in the final TIP. 


6. Procurement 

Following project design and programming of a highway project, the MassDOT Highway 
Division publishes a request for proposals. It then reviews the bids and awards the contract to the 
qualified bidder with the lowest bid. 


7. Construction 
After a construction contract is awarded, MassDOT Highway Division and the contractor 
develop a public participation plan and a management plan for the construction process. 


8. Project Assessment 

The purpose of this step is to receive constituents’ comments on the project development process 
and the project’s design elements. MassDOT Highway Division can apply what is learned in this 
process to future projects. 


Project Development Schematic Timetable 


Description Schedule Influence Typical Duration 


Step I: Problem/Need/Opportunity Identification The Project Need Form has been developed so | 1 to 3 months 
The proponent completes a Project Need Form (PNF). that it can be prepared quickly by the 

This form is then reviewed by the MassDOT Highway _| proponent, including any supporting data that 

District office which provides guidance to the is readily available. The District office shall 


proponent on the subsequent steps of the process. return comments to the proponent within one 
month of PNF submission. 

Step II: Planning For some projects, no planning beyond 

Project planning can range from agreement that the preparation of the Project Need Form is 

problem should be addressed through a clear solution to | required. Some projects require a planning 


a detailed analysis of alternatives and their impacts. study centered on specific project issues 
associated with the proposed solution or a 


narrow family of alternatives. More complex 
projects will likely require a detailed 
alternatives analysis. 


Step III: Project Initiation The PIF includes refinement of the 1 to 4 months 
The proponent prepares and submits a Project Initiation | preliminary information contained in the PNF. 

Form (PIF) and a Transportation Evaluation Criteria Additional information summarizing the 

(TEC) form in this step. The PIF and TEC are results of the planning process, such as the 

informally reviewed by the Metropolitan Planning Project Planning Report, are included with the 

Organization (MPO) and MassDOT Highway District | PIF and TEC. The schedule is determined by 


Project Planning 
Report: 3 to 24+ 
months 





office, and formally reviewed by the PRC. PRC staff review (dependent on project 
complexity) and meeting schedule. 


Step IV: Design, Environmental, and Right of Way The schedule for this step is dependent upon 3 to 48+ months 
The proponent completes the project design. the size of the project and the complexity of 

Concurrently, the proponent completes necessary the design, permitting, and right-of-way 

environmental permitting analyses and files issues. Design review by the MassDOT 

applications for permits. Any right of way needed for Highway district and appropriate sections 1s 


the project is identified and the acquisition process completed in this step. 
begins. 


Step V: Programming The schedule for this step is subject to each 3 to 12+ months 
The MPO considers the project in terms of its regional MPO’s programming cycle and meeting 

priorities and determines whether or not to include the | schedule. It is also possible that the MPO will 

project in the draft Regional Transportation not include a project in its Draft TIP based on 

Improvement Program (TIP) which is then made its review and approval procedures. 


available for public comment. The TIP includes a 
project description and funding source. 


Step VI: Procurement The project is advertised for Administration of competing projects can 1 to 12 months 
construction and a contract awarded. influence the advertising schedule. 


Step VII: Construction The construction process is The duration for this step is entirely dependent | 3 to 60+ months 
initiated including public notification and any upon project complexity and phasing. 
anticipated public involvement. Construction continues 


to project completion. 


Step VIII: Project Assessment The construction The duration for this step is dependent upon 1 month 
period is complete and project elements and processes the proponent’s approach to this step and any 


are evaluated on a voluntary basis. follow-up required. 








Source: MassDOT Highway Division Project Development and Design Guide 


